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EXECUTIVE  SUMMARY 


ERM'West,  Inc.,  (ERM)  conducted  a  Remedial  Investigation  (RI)  at  the 
Nevada  Air  National  Guard  (NVANG)  Base  in  Reno,  Nevada.  The  RI 
is  part  of  the  Installation  Restoration  Program,  which  is  designed  to 
investigate  and  remediate  potentially  contaminated  sites  on  Air 
National  Guard  property. 

The  NVANG  Base  is  located  at  the  Reno  Tahoe  International  Airport 
complex,  approximately  5  miles  southeast  of  downtown  Reno,  Nevada. 
The  Base  presently  occupies  approximately  60  acres  of  land  adjace.’d  to 
the  northwest  quadrant  of  the  airport  complex.  During  finalization  of 
the  RI  Report,  the  NVANG  Base  underwent  a  change  in  mission  and 
currently  houses  the  152nd  Airlift  Wing.  Throughout  the  text,  tables, 
and  illustrations  in  this  document,  the  NVANG  Base  is  referred  to 
using  the  name  of  its  former  mission  (152nd  Tactical  Reconnaissance 
Group). 

A  Site  Investigation  (SI)  was  conducted  at  the  NVANG  Base  by  Oak 
Ridge  National  Laboratory/Environmental  Technology  Section.  The 
results  of  the  SI,  reported  in  April  1994,  recommended  that  an  RI  be 
performed  at  four  sites  at  the  Base:  Sites  4  and  5  [Former  Fire  Training 
Areas  (FTA)];  Site  7  [Petroleum,  Oil,  and  Lubricants  Storage  Area(POL)]; 
and  Site  14  [Oil  Water  Separator  (OWS)]. 

ERM  drilled  34  soil  borings  during  the  course  of  the  RI  field  work.  A 
total  of  9  monitoring  wells  were  also  installed  as  part  of  the  RI  field 
activities.  Review  of  data  collected  during  both  the  RI  and  SI  drilling 
activities  suggests  that  the  near-surface  geology  consists  of  lacustrine 
silty  clay  underlain  by  alluvial  sand  and  gravel.  Shallow  ground  water 
was  encountered  throughout  the  base  in  a  semi-confined  aquifer. 
Ground  water  flows  toward  the  east  or  southeast  at  the  NVANG  Base. 

Results  of  chemical  analysis  of  soil  and  ground  water  samples  collected 
during  both  the  RI  and  SI  indicates  that  petroleum  hydrocarbons  (JP-4 
fuel  and  component  compounds)  have  impacted  both  soil  and  ground 
water  at  the  Base.  Additionally,  the  RI  identified  two  limited  areas  of 
ground  water  impacted  by  trichloroethylene  (TCE). 

Site-specific  findings  and  recommendations  based  on  the  RI  are 
summarized  below. 
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Site  4  -  Former  Fire  Training  Area 

An  area  of  soil  was  identified  in  which  total  petroleum  hydrocarbons 
(TPH),  l,2;4-trichlorobenzene,  and  1,4-dichlorobenzene  exceeded 
cleanup  goals.  In  general,  this  area  is  relatively  small  and  is  located 
immediately  upgradient  from  monitoring  well  MW05.  The  area  of 
petroleum-impacted  soil  potentially  provides  a  continuing  source  of 
petroleum  hydrocarbons  and  volatile  organic  compounds  to  ground 
water. 

An  area  of  ground  water  was  identified  that  contained  TCE  and 
benzene  concentrations  equal  to  or  exceeding  their  respective  cleanup 
standards.  Benzene  was  detected  at  a  maximum  concentration  of  23 
micrograms  per  liter  (pg/1)  and  its  cleanup  standard  is  5  pg/l.  TCE  was 
detected  at  a  maximum  concentration  of  12  pg/1  and  its  cleanup 
stai'dard  is  5  pg/1.  The  area  of  benzene  and  TCE  contamination  in 
ground  water  is  also  confined  to  the  immediate  vicinity  of  monitoring 
well  MW05.  A  comparison  of  concentrations  of  these  compounds  in 
samples  collected  in  March  1992  and  July  1995  suggest  that  significant 
decreases  have  occurred. 

The  following  recommendations  were  made  based  on  the  results  of  the 
RI: 

•  Long-term  ground  water  monitoring  should  be  performed  at  the 
site,  based  on  the  limited  extent  of  ground  water  affected  and  based 
on  the  current  declining  concentration  trend  for  TCE  and  benzene. 

•  A  Feasibility  Study  should  be  performed  to  evaluate  remedial 
alternatives  for  soil. 


Site  5  -  Former  Fire  Training  Area 

An  area  of  TPH-impacted  soil  was  identified  in  the  immediate  vicinity 
of  monitoring  well  MW17.  The  impacted  soil  provides  a  continuing 
source  of  petroleum-derived  hydrocarbons  to  ground  water  at  the  site. 
This  soil  area  lies  partially  on  Airport  property  and  partially  on  the 
NVANG  Base. 

Benzene  exceeds  cleanup  standards  in  ground  water  samples  collected 
from  monitoring  well  MW17.  The  maximum  concentration  of 
benzene  detected  in  samples  collected  from  this  monitoring  well  was 
14  pg/1.  The  cleanup  standard  for  benzene  is  5  pg/1.  Review  of 
additional  data  for  the  site  suggests  that  benzene-impacted  ground 
water  is  confined  to  the  immediate  vicinity  of  monitoring  well  MW17. 
A  portion  of  this  area  of  benzene-impacted  ground  water  also  probably 
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extends  off  Base.  A  comparison  of  concentrations  of  these  compounds 
in  samples  collected  in  March  1992  and  May  1995  suggests  that  no 
significant  concentration  changes  have  occurred. 

Based  on  review  oi  RI  data,  it  was  recommended  that  an  FS  be 
performed  to  evaluate  remedial  alternatives  for  soil  and  ground  water 
at  this  site. 


Site  7  -  Petroleum.  Oil,  and  Lubricants  Storage  Area 

An  area  of  petroleum-impacted  soil  was  identified  at  this  site.  Review 
of  the  areal  and  vertical  distributions  of  TPH,  benzene,  and  other  fuel 
component  compounds  suggests  that  the  complex  distribution  of 
impacted  soil  is  consistent  with  the  product  release  history  at  the  site. 
The  existence  of  petroleum-impacted  soil  at  the  site  poses  a  potential 
threat  to  ground  water  quality. 

Approximately  13,500  gallons  of  floating  JP-4  fuel  (floating  product)  was 
discovered  within  the  gravel  backfill  surrounding  existing 
underground  storage  tanks.  Product  removal  operations  were 
implemented  in  late  August  1995  through  early  September,  during 
which  approximately  10,000  gallons  of  product  was  removed.  One 
additional  area  of  free  product  exists  at  Site  7  -  POL  Storage  Area  in  the 
vicinity  of  product  monitoring  well  T-4.  This  discrete  area  of  floating 
product  is  likely  associated  with  a  surface  spill  event.  Existence  of 
floating  product  at  the  site  poses  a  threat  to  ground  water  quality. 

An  area  of  ground  watei  was  identified  that  contained  benzene  and 
bis(2-ethylhexyl)phthalate  exceeding  their  respective  cleanup  standards. 
Benzene  was  detected  at  a  maximum  concentration  of  1,300  l'g/1  and  its 
cleanup  standard  is  5  gg/1.  Bis(2-ethylhexyl)phthalate  was  detected  at  a 
maximum  concentration  of  1,700  |ig/l  and  its  cleanup  standard  is 
6  |ig/l.  The  area  of  ground  water  impacted  by  benzene  may  extend  off 
Base.  However,  it  is  not  anticipated  that  the  benzene-impacted  ground 
water  extends  a  significant  distance  south  of  the  Base  fence  line,  based 
on  review  of  the  on-Base  benzene  distribution. 

Based  on  review  of  Rl  data,  it  was  recommended  that  an  FS  be 
performed  to  evaluate  remedial  alternatives  for  further  product 
removal  and  for  soil  and  ground  water  at  this  site. 


Site  14  -  Oil  Water  Separator 

TPH  in  soils  exceed  cleanup  standards  in  an  area  of  soil  at  Site  14  - 
OWS.  The  distribution  of  the  TPH-impacted  soil  is  consistent  with  the 
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release  history  at  Site  14  -  OWS.  The  absence  of  significant  volatile 
organic  compounds  in  the  impacted  area  suggests  that  in  situ 
degradation  of  the  spilled  fuel  has  occurred.  The  remaining 
semivolatile  components  of  JP-4  fuel  have  low  solubility,  inhibiting 
their  transport  to  ground  water. 

It  does  not  appear  that  TPH-impacted  soils  currently  provide  a 
significant  source  of  fuel-related  hydrocarbons  to  ground  water. 
Ground  water  data  collected  during  the  SI  and  the  RI  suggest  that 
minor  concentrations  of  fuel-related  hydrocarbons  have  been 
transported  to  ground  water. 

Long-term  monitoring  should  be  performed  at  Site  14  -  OWS  ground 
water  to  detect  the  possibility  of  future  problems. 
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SECTION  1.0 

INTRODUCTION 


ERM-West,  InCv  (ERM)  has  prepared  this  report  for  the  Remedial 
Investigation  (RI)  conducted  at  the  Nevada  Air  National  Guard 
(NVANG)  Base  in  Reno,  Nevada.  The  RI  is  part  of  the  Installation 
Restoration  Program  (IRP)  of  the  Air  National  Guard,  and  was 
performed  under  contract  DAHA90-94-0014  between  ERM  and  the 
National  Guard  Bureau,  Department  of  the  Army  and  the  Air  Force. 
The  Air  National  Guard /Civil  Engineering  Environmental 
Restoration  Group  (ANG/CEVR)  provided  technical  and  project 
management  oversight  for  this  investigation  on  behalf  of  the 
ANG/CEVR. 

The  RI  report  follows  the  recommended  ANG/CEVR  format  and 
contains  the  basic  contents  suggested  in  the  United  States 
Environmental  Protection  Agency  (EPA)  document  Guidance  for 
Conducting  Remedial  Investigation  and  Feasibility  Studies  Under 
CERCLA  (EPA,  1988). 

A  description  of  planned  activities  performed  during  this  RI  is 
included  in  ERM's  RI /Feasibility  Study  (FS)  Workplan  (ERM,  1995b). 
Field  activities  for  the  RI  were  performed  during  May  1995.  The 
objectives  of  this  RI  report  are  to:  1)  summarize  the  activities  and 
present  the  results  of  the  soil  and  ground  water  investigations 
conducted  at  IRP  Sites  4  [Former  Fire  Training  Area  (FTA)]  ,  5  (Former 
FTA),  7  [Petroleum,  Oil,  and  Lubricants  (POL)  Storage  Area],  and  14  [Oil 
Water  Separator  (OWS)]  at  the  NVANG  Base;  2)  determine  the  nature 
and  extent  of  contamination  at  the  IRP  sites;  and  3)  provide 
recommendations  for  response  actions.  This  introduction  includes  the 
following  subsections: 

•  Site  backgroimd  information;  and 

•  IRP  information. 


1.1  Site  Background  Information 


The  NVANG  Base  is  located  at  the  Reno-Tahoe  International  Airport 
complex,  approximately  5  miles  southeast  of  downtown  Reno,  Nevada 
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(Figure  1-1).  During  finalization  of  the  RI  Report,  the  NVANG  Base 
underwent  a  change  in  mission  and  currently  houses  the  152nd  Airlift 
Wing.  Throughout  the  text,  tables,  and  illustrations  in  this  document, 
the  NVANG  Base  is  referred  to  using  the  name  of  its  former  mission 
(152nd  Tactical  Recormaissance  Group). 

The  Base  presently  occupies  approximately  60  acres  of  land  adjacent  to 
the  airport  complex. 

Previous  ERP  investigations  have  been  performed  at  the  NVANG  Base. 
These  investigations  have  included  the  following: 

•  Preliminary  Assessment  (PA)  record  search  performed  in  1988  by 
Automated  Sciences  Group,  Inc.  (ASG); 

•  Site  Assessment  performed  in  1991  by  PEER  Consultants  (PEER); 

•  Site  Investigation  (SI)  performed  in  1992  through  1993  by  Oak  Ridge 
National  Laboratory/Environmental  Technology  Section 
(ORNL/ETS);  and 

•  SI  performed  at  Site  12  -  Aircraft  Parking  Apron  Area  in  1993 
through  1994  by  Operational  Technologies  Corporation  (OpTech). 

The  ORNL/ETS  SI  confirmed  the  presence  of  soil  and  ground  water 
contamination  at  four  sites  at  the  NVANG  Base.  The  sites  identified 
were  sites  4,  5,  7,  and  14.  The  SI  recommended  that  an  RI/FS  be 
conducted.  Background  information  regarding  previous  investigations 
at  the  four  study  sites  is  provided  in  Sections  2.1  and  2.2  of  this  report. 


1.2  Installation  Restoration  Program  (IRF)  Information 


The  Defense  Environmental  Restoration  Program  (DERP)  was 
established  in  1984  to  promote  and  coordinate  efforts  for  the  evaluation 
and  cleanup  of  contamination  at  Department  of  Defense  (DoD) 
installations.  On  January  23,  1987,  Presidential  Executive  Order  12580 
was  issued  which  assigned  the  responsibility  for  carrying  out  DERP 
within  the  overall  framework  of  the  Superfund  Amendments  and 
Reauthorization  Act  (SARA)  and  the  Comprehensive  Environmental 
Response,  Compensation,  and  Liability  Act  of  1980  (CERCLA)  to  the 
Secretary  of  Defense.  The  IRP  was  established  under  DERP  to  identify, 
investigate,  and  remediate  contamination  at  installations.  The  IRP 
focuses  on  cleanup  of  contamination  associated  with  past  DoD 
activities  to  ensure  that  threats  to  public  health  are  eliminated  and  to 
restore  natural  resources  for  future  use. 
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The  IRP  is  divided  into  six  phases  as  illustrated  in  Figure  1-2.  These 
phases  are  defined  and  described  in  the  following  subsections. 


1.2.1  Preliminary  Assessment  (PA) 

The  PA  process  consists  of  personnel  interviews,  a  record  search,  and 
site  mspection  designed  to  identify  and  evaluate  past  disposal  and/or 
spill  sites  that  might  pose  a  potential  or  actual  hazard  to  public  health, 
public  welfare,  or  the  environment.  Previously  undocumented 
information  is  obtained  through  the  interviews.  The  record  search 
focuses  on  obtaining  useful  information  from:  aerial  photographs, 
installation  plans;  facility  inventory  documents;  lists  of  hazardous 
materials  used;  subcontractor  reports;  correspondence;  Material  Safety 
Data  Sheets;  federal /state  agency  scientific  reports  on  endangered  and 
threatened  species;  and  critical  habitats,  documents  from  local 
government  offices,  and  numerous  standard  reference  sources. 


1.2.2  Site  Investigation  (SI) 

The  SI  phase  consists  of  field  activities  designed  to  confirm  the 
presence  or  absence  of  contamination  at  the  sites  identified  and  to 
determine  potential  risks  to  human  health  and  the  environment.  The 
activities  undertaken  during  the  SI  generally  fall  into  three  distinct 
categories;  screening,  confirmation,  and  optional  activities.  Screening 
activities  are  conducted  to  gather  preliminary  data  on  each  site. 
Confirmation  activities  include  specific  media  sampling  and  laboratory 
analysis  to  confirm  either  the  presence  or  the  absence  of 
contamination,  chemical  concentrations,  and  the  potential  for 
migration  of  contaminants.  Information  obtained  during  the 
subsurface  investigation  is  also  utilized  to  define  the  installation  and 
site  hydrology,  geology,  and  soil  characteristics.  Additional  data  may  be 
needed  to  reach  a  decision  point  for  a  site,  such  as  no  further  IRP  action 
warranted,  prompt  removal  of  contaminants  is  necessitated,  or  further 
IRP  work  is  required. 

The  general  approach  for  the  design  of  the  SI  is  to  sequence  the  field 
activities  so  that  data  are  acquired  and  used  as  the  field  investigation 
progresses.  This  is  done  in  order  to  determine  the  absence  or  presence 
of  contamination  in  a  relatively  short  period  of  time,  optimize  data 
collection  and  data  quality,  and  keep  costs  to  a  minimum. 
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L2»3-Kemedial  Investigation  (RI) 

The  objectives  of  the  RI  are  to  determine  the  nature  and  extent  of 
contamination  at  a  site,  determine  the  nature  and  extent  of  potential 
threats  to  human  health  and  the  environment,  and  provide  a  basis  for 
determining  the  types  of  response  actions  to  be  considered  [decision 
document  (DD),  FS,  remedial  design  (RD),  or  remedial  action  (RA)]. 

The  RI  consists  of  field  activities  designed  to  quantify  the  potential 
contaminant,  the  extent  of  the  contamination,  and  the  pathways  of 
contaminant  migration.  Field  activities  may  include  the  installation  of 
soil  borings  and/or  monitoring  wells  and  the  collection  and  analysis  of 
water,  soil,  and/or  sediment  samples.  Careful  documentation  and 
quality  control  procedures  are  implemented  during  RI  field  activities 
in  accordance  with  CERCLA/SARA  guidelines  which  ensure  the 
validity  of  data. 

Hydrogeologic  studies  are  conducted  to  determine  the  underlying 
strata,  ground  water  flow  rates,  and  direction  of  contaminant 
migration. 

A  baseline  risk  assessment,  which  provides  an  evaluation  of  the 
potential  threat  to  human  health,  is  conducted  prior  to  implementing 
any  RA.  The  risk  assessment  provides  the  basis  for  determining 
whether  RA  is  necessary  to  mitigate  endangerment  to  public  health  or 
the  environment. 

The  findings  from  this  study  result  in  the  selection  of  one  of  the 
following  options: 

•  No  Further  Action  (NFA):  The  results  of  investigations  do  not 
indicate  harmful  concentrations  of  chemicals  that  pose  a  significant 
threat  to  human  health  or  the  environment.  Therefore,  no  further 
IRP  action  is  warranted  and  a  DD  will  be  prepared  to  close  the  site. 

•  Long-Term  Monitoring  (LTM):  The  results  of  investigations  do  not 
indierte  the  presence  of  sufficient  contamination  to  justify  costly 
remedial  action.  LTM  may  be  recommended  to  detect  the  possibility 
of  future  problems. 

•  FS:  The  results  of  investigations  confirm  the  presence  of 
contamination  that  may  pose  a  threat  to  human  health  and/or  the 
environment,  and  some  sort  of  remedial  action  is  indicated.  The  FS 
is  described  fully  in  the  following  subsection. 
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1.2.^  Feasibility  Study  (FS) 

Based  on  results  of  the  RI,  the  baseline  risk  assessment,  and  a  review  of 
state  and  federal  regulator}’'  requirements,  an  FS  will  be  prepared  to 
develop,  screen,  and  evaluate  alternatives  for  remediation  of  ground 
water  and/or  soil  contamination  at  the  site.  The  overall  objectives  of 
the  FS  include  providing  information  necessary  for  remedial 
alternative  development  and  evaluating  information  to  support 
selection  of  a  remedy  that  is  protective  of  human  health  and  the 
environment;  considering  applicable  or  relevant  and  appropriate 
requirements;  satisfying  the  preference  for  treatment  that  significantly 
and  permanently  reduces  toxicity,  mobility,  or  volume  of  hazardous 
constituents  as  a  principal  element;  and  cost-effectiveness. 

Activities  associated  with  the  FS  include  the  following: 

•  Development  of  alternatives; 

•  Preliminary  screening  of  alternatives; 

•  Detailed  analysis  of  alternatives; 

•  Comparative  analysis  of  alternatives;  and 

•  Completion  of  an  FS  report. 

The  end  result  of  the  FS  is  the  selection  of  the  most  appropriate 
remedial  action  with  concurrence  by  state  and/or  federal  regulatory 
agencies. 

1.2.5  Remedial  Design  (RD) 

The  RD  involves  formulation  and  approval  of  the  engineering  designs 
required  to  implement  the  selected  remedial  action  identified  in  the 
FS. 

Ii2.6.  RemediaLAttign  (RA) 

The  RA  is  the  actual  implementation  of  the  remedial  alternative.  It 
refers  to  the  accomplishment  of  measures  to  eliminate  the  hazard  or,  at 
a  minimum,  reduce  it  to  an  acceptable  limit.  Covering  a  landfill  with 
an  impermeable  cap,  pumping  and  treating  contaminated  ground 
water,  installing  a  new  water  distribution  system,  and  in  situ 
biodegradation  of  contaminated  soils  are  examples  of  remedial 
measures  that  might  be  selected.  In  some  cases,  after  the  RAs  have 
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been  completed,  a  LTM  system  may  be  installed  as  a  precautionary 
measure  to  detect  contaminant  migration  or  to  document  the  efficiency 
of  remediation. 


1.2.7  Immediate  Action  Alternatives 

At  any  point,  it  may  be  determined  that  a  site  poses  an  immediate 
threat  to  public  health  or  the  environment,  thus  necessitating  prompt 
removal  of  the  contaminants.  Immediate  action,  such  as  limiting 
access  to  the  site,  capping  or  removing  contaminated  soils,  and/or 
providing  an  alternative  water  supply  may  suffice  as  effective  control 
measures.  Sites  requiring  immediate  removal  action  maintain  IRP 
status  in  order  to  determine  the  need  for  additional  remedial  planning 
or  LTM.  Removal  measures  or  other  appropriate  remedial  actions  may 
be  implemented  during  any  phase  of  an  IRP  project. 
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SECTION  2.0 

SITE  BACKGROUND  INFORMATION 


This  section  of  the  RI  Report  includes  the  following: 

•  Site  description; 

•  Summary  of  previous  investigations  at  the  NVANG  Base;  and 

•  Site  descriptions  for  IRP  sites  4, 5, 7,  and  14. 

Information  presented  in  this  section  was  derived  primarily  from 
ORNL/ETS's  report  entitled  Site  Investigation  Report,  152nd  Tactical 
Reconnaissance  Group,  Nevada  Air  National  Guard,  Reno  Cannon 
International  Airport,  Reno,  Nevada  (April  1994).  This  information 
has  been  updated  by  ERM  based  on  the  RI  findings. 


2.1  Site  Description 

The  Reno  Tahoe  International  Airport  complex  is  located 
approximately  5  miles  southeast  of  downtown  Reno,  Nevada.  The 
Base  presently  occupies  approximately  60  acres  of  land  in  the  southern 
portion  of  the  northwest  quadrant  of  the  airport  complex  and  employs 
1,136  military  personnel,  of  which  287  are  full-time  employees  (ASG, 
1989). 


2.1.1  Base  History 


In  April  1948,  the  Base  was  established  as  the  192nd  Fighter  Squadron. 
This  designation  was  changed  to  the  192nd  Fighter  Bomber  Squadron 
in  April  1951.  The  unit  was  redesignated  as  the  192nd  Fighter 
Interceptor  Squadron  in  June  1955  and  retained  this  designation  until 
April  1958,  when  the  unit  was  renamed  the  152nd  Fighter  Group.  In 
February  1961,  the  152nd  Fighter  Group  acquired  its  present 
designation,  the  152nd  Reconnaissance  Group  (ASG,  1989). 


Initially,  the  Base  was  equipped  with  P-51  aircraft  and  was  located  at  the 
Stead  Army  Air  Base  in  Roio,  Nevada.  In  1953,  the  Base  leased  29  acres 
of  land  at  Hubbard  Field  (Reno  Tahoe  International  Airport)  from  the 
City  of  Reno.  Base  operations  were  moved  from  Stead  Army  Air  Base 
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to  their  present  location  in  1954.  F-86A  aircraft  were  assigned  to  the 
Base  from  1956  until  1961  when  the  group  converted  to  the  RB-57 
aircraft.  In  1965,  the  Base  converted  to  RF-101  aircraft  which  were 
flown  until  1975  when  the  Base  converted  to  the  RF-4Cs  presently 
being  operated  at  the  Base  (ASG,  1989). 


2.1.2  Adjacent  Land  Use 

The  land  use  to  the  south  and  west  of  the  Base  is  industrial  and 
residential.  Immediately  east  and  north  of  the  Base  is  the  Reno-Tahoe 
International  Airport. 


2.1.3  Waste  Disposal  Practices  and  Past  Environmental  Problems 

The  following  subsections  describe  the  hazardous  materials /wastes 
generated,  disposal  practices,  and  past  environmental  incidents  an  1 
problems  at  the  NVANG  Base. 

2.1. 3.1  Wastes  Generated  by  Base  Operations.  As  part  of  the  PA  of  the 
Base,  ASG  reviewed  base  records  and  conducted  interviews  with  past 
and  present  Base  employees  to  identify  specific  operations  where 
chemicals  are  handled  and  hazardous  materials/wastes  are  generated 
(ASG,  1989).  The  major  operations  of  the  Base  that  have  used  and 
disposed  of  hazaidous  materials/wastes  include  aircraft  maintenance; 
aerospace  ground  equipment  maintenance;  ground  vehicle 
maintenance;  petroleum,  oil,  and  lubricant  (POL)  management  and 
distribution;  and  air  weapons  control.  These  operations  involve  such 
activi.,jc\,  as  corroijion  control,  nondestructive  inspection,  fuel  cell 
m'di  tenance,  engine  maintenance,  hydraulics,  structural  repair,  and 
wheel  and  tire  maintenance.  Motor  oil,  engine  oil,  turbine  oil, 
hydraulic  fluid,  recovered  fuels,  paint  wastes,  spent  cleaners,  acids, 
strippers,  and  solvents  are  generated  and  disposed  of  by  the  activities 
listed  above. 


2.1.3.2  Disposal  Practices  at  Installation.  The  PA  also  identified  past  and 
present  disposal  methods  of  the  wastes  generated  at  the  Base.  Records 
to  describe  past  waste  disposal  methods  in  the  1950s  to  1980s  were  not 
available.  Since  the  1980s,  waste  disposal  methods  on  the  Base  have 
included  neutralization  and  disposal  through  the  sanitary  sewer, 
off-site  disposal  by  a  contractor,  incineration  during  fire  training 
activities,  disposal  by  the  Defense  Reutilization  and  Marketing  Office, 
disposal  on  the  ground,  returning  to  base  supply  for  recovery /recycle  by 
an  independent  contractor,  and  disposal  into  drains  leading  to  the 
sanitary  sewer. 
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interviews  with  past  and  present  employees,  analysis  of  pertinent 
information  and  Base  records,  and  a  field  survey,  the  PA  identified 
seven  potentially  contaminated  disposal  and/or  spill  sites  at  the  Base. 
A  more  detailed  description  of  spill/disposal  incidents  at  the  sites 
pertinent  to  this  RI  is  provided  in  ^tion  2.3. 


2. 1.3.4  Regulatory  Record  Review.  Review  of  existing  investigation 
reports  indicates  that  a  regulatory  record  review  of  the  Base  has  not 
been  conducted.  ERM  contracted  Environmental  Risk  Information  & 


Imaging  Services  to  provide  a  report  on  the  status  and  locations  of  sites 
within  a  1-mile  radius  of  the  NVANG  Base  that  are  included  in 


selected  environmental  databases.  The  search  indicated  the  presence  of 
four  facilities  listed  on  the  Resource  Conservation  and  Recovery 
Information  System's  (RCRIS)  large  quantity  generator  list  within  a 
1-mile  radius  of  the  NVANG  Base.  Eleven  facilities  were  listed  on  the 


RCRIS  small  quantity  generator  list.  Sixty-three  properties,  including 
the  NVANG  Base,  were  listed  on  the  state  registered  underground 
storage  tank  (LIST)  file  list.  Twenty-three  USTs  were  registered  to  the 
NVANG. 


Three  leaking  UST  incidents  were  reported  within  a  1-mile  radius  of 
the  NVANG  Base.  Two  of  these  leaking  UST  incidents  are  located 
northwest  and  upgradient  of  the  NVANG  Base.  One  leaking  UST  is 
within  a  one-half  mile  radius  of  the  Base.  Neither  of  these  leaking 
UST  sites  have  reached  case  closure  status. 


2.2  Previous  Investigations 

The  following  sections  and  Table  2-1  summarize  previous 
investigations  conducted  as  part  of  the  IRP  at  the  NVANG  Base.  The 
sites  are  illustrated  on  Figure  2-1. 

2.2.1  IRF 

The  following  is  a  summary  of  the  PA  and  SI  conducted  at  the 
NVANG  Base. 

2.2.1. 1  PA.  A  PA  was  conducted  at  the  Base  in  June  1988  by  ASG.  It 
focused  on  past  and  present  generation,  use,  handling,  and  disposal 
practices  of  hazardous  waste  and  materials.  Based  on  the  results  of  the 
PA,  seven  sites  were  identified  as  potentially  contaminated  with 
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_ TABLE  2-1 

Summary  of  Previous  Investigations 
152nd  Tactical  Reconnaissance  Group,  NVANG,  Reno,  Nevada 


Date 

InvesttgatoEB 

Stes 

Work  Per&>nned 

January  1989 

Automated  Sciences  Group, 
Inc. 

1  through  7 

Preliminary  Assessment 

October  1991 

PEER  Consultants 

12 

Rapid  Response  Site  Assessment 

April  1994 

Oak  Ridge  National 
Laboratory/Environmental 
Technology  Section 

2,3,4,5,7,13, 
and  14 

Site  Investigation 

June  1994 

Operational  Technologies 
Corporation 

12 

Site  Investigation 

April,  July,  and 
September  1994 

Oak  Ridge  National 
Laboratory  /  Environmental 
Technology  Section 

Not  applicable 

Quarterly  Monitoring  of  eight 
Monitoring  Wells 

January  1995 

Environmental  Resources 
Management-West,  Inc. 

Not  applicable 

Quarterly  Monitoring  of  eight 
Monitoring  Wells 
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hazardous  materials /waste  and  were  recommended  for  further  IRP 
investigations.  The  sites  were  as  follows: 

•  Site  2  -  Former  FTA; 

•  Site  3  -  Former  FTA; 

•  Site  4  -  Former  FTA; 

•  Site  5  -  Former  FTA; 

•  Site  7  -  POL  Storage  Area; 

•  Site  13  -  Storm  Drain  at  Aerospace  Ground  Equipment  (AGE) 
Storage  Lot;  and 

•  Site  14  -  OWS  at  Building  82. 

2,2.1.2  SI.  An  SI  was  conducted  at  the  NVANG  Base  by  ORNL/ETS 
under  agreement  with  the  Hazardous  Waste  Remedial  Action  Program 
(HAZWRAP)  operated  by  Energy  Systems,  Inc.  in  Oak  Ridge, 
Tennessee.  The  results  of  the  SI  were  reported  in  April  1994.  The  SI 
focused  on  five  of  the  sites  identified  in  the  PA  and  two  additional  sites 
identified  by  Base  personnel  (Figure  2-1). 

The  IRP  sites  below  were  part  of  the  SI,  and  a  NFA  DD  was 
recommended. 

•  Site  2  -  FTA;  No  ground  water  contamination  was  present  at  the 
site,  soil  contamination  was  below  the  Nevada  Division  of 
Environmental  Protection  (NDEP)  soil  remediation  criteria,  and 

le  site  was  part  of  the  investigation  of  Site  -  12  Aircraft  Parking 
Apron  Area.  Therefore,  a  NFA  DD  was  recommended.  The 
installation  of  an  additional  monitoring  well  downgradient  of  the 
site  was  recommended  to  confirm  the  origin  of  downgradient 
ground  water  contamination  and  to  support  a  NFA  DD  for  ground 
water. 

•  Site  3  -  Former  FTA:  Due  to  the  absence  of  soil  and  ground  water 
contamination,  a  NFA  DD  was  recommended. 

•  Site  13  -  Storm  Drain  at  the  AGE  Storage  Lot:  Due  to  the  absence  of 
soil  and  ground  water  contamination  above  any  remediation 
standards,  a  NFA  DD  was  reconunended. 

An  RI/FS  was  recommended  for  IRP  Sites  4,  5,  7,  and  14.  These  sites 
are  discussed  in  Section  2.3. 
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2.2.2  Other  InvestigaHons 

Although  Site  12  -  Aircraft  Parking  Apron  Area  was  not  idei'itified  in 
the  IRP  PA  for  the  Base,  it  has  been  investigated  by  OpTech.  An  SI  was 
initiated  due  to  fuel  odors  detected  during  a  routine  replacement  of 
one  of  the  concrete  slabs  at  the  aircraft  parking  apron  on  the  site.  The 
investigation  began  in  October  1993  and  was  completed  in  January  1994. 

Site  12  -  Aircraft  Parking  Apron  Area  is  located  at  the  southeast  comer 
of  the  NVANG  Base  (Figure  2-1).  The  site  is  an  open  parking  apron 
approximately  360  by  1,020  feet.  There  are  five  areas,  approximately  100 
by  325  feet,  where  aircraft  are  parked,  serviced,  and  refueled.  Two  JP-4 
spills  were  reported,  one  occurring  in  the  1970s  and  one  in  1986. 
According  to  the  Environmental  Pollution  Incident  Report,  a  spill  of 
an  estimated  40  gallons  of  JP-4  occurred  at  the  south  end  of  the  parking 
apron  on  August  1,  1986.  Records  of  the  spills  ;vere  not  required  in  the 
1970s  and  no  data  is  available  for  this  time  period.  Numerous  spills 
were  reported  around  the  POL  storage  facility  (Building  6)  to  the  west  of 
the  site,  mostly  between  1973  and  1985.  Fuel  spills  of  up  to  1,000  gallons 
have  occurred  in  this  area.  Prior  to  tlie  early  1980s,  most  of  these  spills 
were  flushed  into  the  soil/gravel  areas  surrounding  the  refueling  stand 
(ASG,  1989). 

Site  12  -  Aircraft  Parking  Apron  Area  is  important  because  of  its 
proximity  to  IRP  Site  7  -  POL  Storage  Area  and  because  it  incorporates 
IRP  Site  2  -  Former  FTA.  IRP  Site  2  -  Former  FTA  is  located  in  the 
northern  portion  of  the  Aircraft  Parking  Apron  Area,  and  IRP  Site  7  - 
POL  Storage  Area  is  located  adjacent  to  the  southwest  comer  of  the 
Aircraft  Parking  Apron  Area. 

Prior  to  the  OpTech  investigation,  two  investigations  had  been 
conducted  at  these  three  sites.  PEER  conducted  a  Rapid  Response  Site 
Assessment  in  October  1991  to  investigate  hydrocarbon  contamination 
discovered  during  replacement  of  a  portion  of  the  aircraft  parking 
apron  of  Site  12.  ORNL/ETS  subsequently  investigated  Site  2  -  Former 
FTA  and  Site  7  -  POL  Storage  Area  during  the  investigation  of  seven 
IRP  sites  from  September  1992  through  March  1993. 

toluene,  ethylene,  and  xylene  (BTEX)  were  detected  in  70  of 
150  soil  vapor  samples  analyzed  by  OpTech.  BTEX  and  total  petroleum 
hydrocarbons  (TPH)  were  detected  in  soil  samples  at  concentrations  less 
than  Nevada  Department  of  Conservation  and  Natural  Resources 
(NDCNR)  cleanup  levels.  TPH  and  benzene  concentrations  detected  in 
soil  samples  collected  during  the  PEER  and  ORNL/ETS  investigations 
exceeded  NDCNR  cleanup  levels.  Lead  was  detected  by  OpTech  in  all 
soil  samples  at  concentrations  below  the  mean  background 
concentration  reported  by  ORNL/ETS.  Lead  at  concentrations 
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exceedir-g  the  federal  drinking  water  standard  were  detected  in  ground 
water  samples  collected  by  OpTech  from  five  monitoring  wells  on  the 
site.  Significant  microbiological  activity  was  also  detected  underneath 
the  site.  Hydrocarbon  degrading  bacteria  were  not  present  in  the 
analyzed  samples. 

2.2.3  Ground  Water  Monitoring 

A  quarterly  ground  water  monitoring  program  was  instituted  at  the 
NVANG  Base  in  1994.  Prior  to  the  start  of  RI  field  work  in  May  1995,  a 
group  of  eight  monitoring  wells  (MW06,  MW07,  MW08, 
MW23,  MW24,  MW25,  MW26,  and  MW27)  were  sampled  in  April, 
July,  and  September  1994  and  January  1995.  Data  collected  during  these 
quarterly  rounds  have  been  summarized  in  quarterly  monitoring 
reports  prepared  by  ORNL/ETS  and  ERM.  ERM  (1995a)  summarizes 
the  results  of  quarterly  monitoring  performed  up  through  the  January 
1995  round.  Groxmd  water  samples  were  collected  for  analysis  of 
volatile  organic  compoimds  (VCXZs),  semivolatile  organic  compounds 
(SVOCs),  and  TPH.  Ground  water  elevations  were  also  measured  in 
the  eight  moiaitoring  wells. 


2.3  IRP  Site  Descriptions 


The  following  sections  describe  IRP  sites  4,  5,  7,  and  14,  which  were 
iiivestigated  during  the  RI. 


2.3.1  IRP  Site  4  -  Former  FTA 

The  following  is  a  description  of  IRP  Site  4  -  Former  FTA,  including 
past  uses,  release  history  of  the  site,  and  results  and  recommendations 
of  the  SI  conducted  by  ORNL/ETS. 

2.3. 1.1  Description.  Site  4  -  Former  FTA  is  located  on  land  leased  by  the 
Base  south  of  Building  88  and  is  currently  used  as  a  baseball  field.  The 
Base  was  the  sole  operator  and  used  this  area  in  conjunction  with  Site  5 
(Former  FTA  5)  from  1970  to  1973.  FTA  4  is  a  flat,  open  earthen  area, 
slightly  bermed  to  contain  the  flammable  liquids  used  during  training 
exercises. 

2.3.1. 2  Release  History.  Spent  solvents,  waste  oils,  "slop  wastes,"  JP-4 
fuel,  and  other  flammable  liquids  were  burned  during  training 
exercises  in  this  area.  A  water  base  was  applied  to  the  FTA  prior  to  each 
burn. 
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Training  exercises  were  conducted  on  an  "as  needed”  basis,  estimated  at 
once  or  twice  a  year.  An  estimated  150  gallons  of  flammable  liquids  per 
bum  were  used.  On  the  basis  of  two  bums  per  year,  it  is  estimated  that 
300  gallons  per  year  of  flammable  liquids  were  used.  Assuming  70 
percent  of  the  flammable  liquids  used  were  destroyed  during  training 
exercises,  an  estimated  90  gallons  of  flammable  liquids  remained  per 
year  to  evaporate  or  infiltrate  the  ground.  Based  on  this  assumption, 
an  estimated  maximum  of  270  gallons  of  flammable  liquids  may  have 
infiltrated  the  ground  during  the  3-year  period  that  this  FTA  was  in  use 
(ASG,  1989). 

2.3.1.3  SI  Findings  and  Recommendations.  Five  soil  borings  and  three 
monitoring  wells  were  drilled  at  Site  4  -  Former  FTA  (Figure  2-2). 
Tables  2-2  and  2-3  present  the  results  of  soil  and  ground  water  sample 
analyses.  Analytical  results  of  Site  4  -  Former  FTA  soil  samples 
indicated  the  presence  of  elevated  concentrations  of  fuel-related  VOCs 
(benzene,  ethylbenzene,  and  xylenes).  Additionally,  elevated 
concentrations  of  TPH  were  detected  in  the  soil  samples. 

VOCs  were  detected  in  ground  water  samples  collected  from 
monitoring  wells  located  at  Site  4  -  Former  FTA.  Compoimds  detected 
include  acetone,  methylene  chloride,  BTEX.  and  trichloroethylene 
(TCE).  Of  these,  only  benzene  and  TCE  were  detected  at  concentrations 
exceeding  the  current  maximum  contaminant  levels  (MCLs). 

Several  SVOCs  were  also  present  in  the  ground  water  samples. 
ORNL/ETS  did  not  consider  detection  of  bis(2-ethylhexyl)phthalate  to 
be  significant  due  to  the  relatively  low  concentrations  reported,  the 
compound's  ubiquity  in  the  envirorunent,  and  its  use  at  the  analytical 
laboratory.  The  remainder  of  the  SVOCs  reported  consists  of 
polynuclear  aromatic  hydrocarbons  (PAHs)  that  were  inconsistently 
detected  at  very  low  concentrations  that  did  not  exceed  applicable 
MCLs. 

Due  to  the  presence  of  soil  contamination  above  NDEP  remediation 
criteria  for  TPH  and  VOCs,  and  ground  water  contamination  above 
NDEP  remediation  criteria  (MCLs)  for  benzene  and  TCE,  the  Si 
recommended  an  RI/FS  for  IRP  Site  4  -  Former  FTA. 

2.2»2.JRf  .Site  ?  -  Foniier  FTA 

The  following  is  a  description  of  IRP  Site  5  -  Former  FTA,  including 
past  uses  and  release  history  of  the  site. 

2.3.2. 1  Description.  Site  5  -  Former  FTA  is  located  between  the 
northwest  corner  of  Building  76  and  the  southeast  corner  of  the 
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_ TABLE  2-3 

Organic  Compounds  Detected  in  Site  4  -  Former  FTA  Ground  Water 
1 52nd  Tactical  Reconnaissance  Group,  NVANG,  Reno,  Nevada 


7A 


]  =  reported  value  is  below  the  contract  required  detection  limit  but  above  the  instrument  defection  limit.  Values  are  estimated  quantities, 
pg/l  =  micrograms  per  liter 
mg/1  =  milligrams  per  liter 
Source:  ORNL/ETS  SI  Report  (IS'94) 
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Airport  Authority  of  Washoe  County  (AAWC)  parking  lot  on  land 
leased  by  the  Base.  The  Base  was  the  sole  operator  and  used  this  FT  A 
in  conjunction  with  Site  4  -  Former  FTA,  as  described  above,  from  1970 
to  1977.  This  FTA  consisted  of  a  flat,  unlined,  open  earthy  area,  slightly 
depressed,  and  bermed  around  the  edges  to  contain  the  flammable 
liquids  used  during  training  exercises.  A  mock-up  model  of  an  aircraft 
was  used  during  training  at  this  site. 

2.3.2.2  Release  History.  Spent  solvents,  waste  oils,  "slop  wastes,"  JP-4 
fuel,  and  other  flammable  liquids  were  used  during  joint  training 
exercises  with  the  AAWC  and  the  Base  supplying  the  flammable 
liquids  for  the  bums.  A  water  base  was  applied  to  the  FTA  prior  to 
ignition  of  each  bum. 

An  estimated  ten  fire-training  exercises  per  year  were  conducted  at  this 
FTA.  An  estimated  150  gallons  of  flammable  liquids  per  bum  were 
used.  Based  on  ten  bums  per  year,  it  is  estimated  that  1,500  gallons  per 
year  of  flammable  liquids  were  used.  Assuming  that  70  percent  of  the 
flammable  liquids  released  at  FTA  5  were  destroyed,  an  estimated  450 
gallons  per  year  of  flammable  liquids  remained  to  evaporate  or 
infiltrate  the  ground.  Based  on  this  assumption,  an  estimated 
maximum  of  3,200  gallons  of  flammable  liquids  may  have  infiltrated 
the  ground  during  the  7-year  period  that  this  FTA  was  in  use  (ASG, 
1989). 

2.3.2.3  SI  Findings  and  Recommendations.  Five  soil  borings  and  three 
monitoring  wells  were  drilled  at  Site  5  -  Former  FTA  (Figure  2-3). 
Tables  2-4  and  2-5  present  the  results  of  soil  and  ground  water  sample 
analyses.  Fuel-related  VOCs  (ethylbenzene  and  xylenes)  were  detected 
in  several  soil  samples  collected  from  soil  borings  drilled  at  Site  5  - 
Former  FTA.  Additionally,  elevated  concentrations  of  TPH  were 
detected  in  some  samples. 

VOCs  were  detected  in  ground  water  samples  collected  from 
monitoring  wells  located  at  Site  5  -  Former  FTA.  Compounds  detected 
included  BTEX  and  1,2-dichloroethylene  (1,2-DCE).  Of  these,  only 
benzene  was  reported  at  concentrations  exceeding  the  current  MCLs. 

Two  SVOCs  were  also  detected  in  the  ground  water  samples.  The  SI 
did  not  consider  detection  of  bis(2-ethylhexyl)phthalate  significant  due 
to  the  relatively  low  concentrations  reported,  the  compound's  ubiquity 
in  the  environment,  and  its  use  at  the  analytical  laboratory.  The 
presence  of  naphthalene  was  considered  insignificant  due  to  its  low 
estimated  concentration. 
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_ _  TABLE  2-4 

Organic  Compounds  Detected  in  Site  5  -  Former  FTA  Soil 
152nd  Tactical  Reconnaissance  Group,  NVANG,  Reno,  Nevada 


_  TABLE  2-5 

Organic  Compounds  Detected  in  Site  5  -  Former  FTA  Ground  Water 
152nd  Tactical  Reconnaissance  Group,  NVANG,  Reno,  Nevada 
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Due  to  the  presence  of  soil  contamination  above  NDEP  remediation 
criteria  for  TPH  and  VOCs,  and  ground  water  contamination  above 
NDEP  remediation  criteria  (MCLs)  for  benzene,  the  SI  recommended 
an  RI/FS  for  IRP  Site  5  -  Former  FT  A. 


2.3.3  IRP  Site  7  -  POL  Storage  Area 

The  following  is  a  description  of  IRP  Site  7  -  POL  Storage  Area, 
including  past  uses  and  release  history  of  the  site. 

2.3.3.1  Description.  Site  7  -  POL  Storage  Area  surrounds  Building  6  and 
consists  of  four  25,000-gallon  USTs  holding  JP-4  fuel  for  flight  line 
operations  and  ancillary  equipment.  These  JP-4  fuel  USTs  have  been 
in  the  ground  for  over  30  years  (ASG,  1989,  Appendix  F).  Visual 
inspections  have  been  made  periodically,  the  last  one  in  April  1986,  to 
ascertain  the  condition  of  these  USTs.  The  inspections  revealed 
medium  rusting  with  light  pitting  on  the  interior  surfaces  of  the  USTs. 

2.3.3.2  Release  History.  Numerous  small  JP-4  fuel  spills  have  occurred 
around  the  refueling  stand  area  of  Building  42.  Most  of  the  spills 
occurred  between  1973  and  1985,  when  the  fuel  trucks  were  top-loading 
vehicles.  On  several  occasions,  JP-4  fuel  spills  of  up  to  1,000  gallons 
occurred  in  this  area.  A  fuel  spill  of  up  to  300  gallons  occurred  in  June 
1986  when  a  bottom-loading  shutoff  valve  on  a  refueling  unit  failed  to 
operate  properly.  Other  smaller  spills  of  up  to  100  gallons  have 
occurred  during  defueling  of  fuel  trucks.  Prior  to  the  early  1980s,  most 
of  these  spills  were  flushed  into  the  soil /graveled  areas  surrounding 
the  refueling  stand  (ASG,  1989). 

2.3.3.3  SI  Findings  and  Recommendations.  Five  soil  borings  and  six 
monitoring  wells  were  drilled  at  Site  7  -  POL  Storage  Area  (Figure  2-4). 
Tables  2-6  md  2-7  present  the  results  of  soil  and  ground  water  analyses. 
Analytical  results  from  Site  7  -  POL  Storage  Area  indicate  the  presence 
of  elevated  concentrations  of  fuel-related  VOCs  (BTEX)  in  the  soil. 
Additionally,  elevated  concentrations  of  TPH  were  detected  in  the  soil 
samples.  The  occurrence  of  numerous  PAHs  suggested  that  these 
compounds  are  derived  from  the  identified  fuel  contamination. 

Analytical  results  of  ground  water  samples  indicate  significant  VOC 
contamination  at  Site  7  -  POL  Storage  Area,  most  of  which  is  related  to 
floating  product  at  the  site.  The  SI  concluded  that  the  source  of  the 
floating  product  appeared  to  be  limited  to  the  immediate  area  and  not 
related  to  the  upgradient  JP-4  fuel  tanks.  Product  thickness  in 
monitoring  well  MW07  averaged  less  than  2  inches,  which,  when 
converted  to  actual  thickness  on  the  water  table  by  dividing  by  four. 
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_ TABLE  2-7 

Organic  Compounds  Detected  in  Site  7  -  POL  Storage  Area  Ground  Water 
152nd  Tactical  Reconnaissance  Group,  NVANG,  Reno,  Nevada 
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equals  the  NDEP  removal-action  guideline  of  0.5  inches  actual 
thickness.  To  mitigate  the  floating-product  situation  in  monitoring 
well  MW07,  periodic  product-thickness  measurement  and  bailing  were 
being  performed  by  NVANG  Base  personnel.  Compounds  detected 
include  BTEX,  1,2-DCE,  1,2-dichIoroethane,  chloroform,  and  methylene 
chloride.  Of  these,  only  benzene  was  detected  ir.  ground  water  at 
concentrations  exceeding  the  current  MCLs. 

The  presence  of  PAHs  in  the  ground  water  suggests  that  the  source  of 
these  compounds  is  fuel-related.  With  the  exception  of  benzo[a]pyrene, 
none  of  the  PAHs  reported  in  Site  7  -  POL  Storage  Area  ground  water 
have  current  or  proposed  MCLs.  Ben2o[a]pyrene,  which  was  detected  at 
190  micrograms  per  liter  (4g/l)  in  groimd  water  samples  collected  from 
monitoring  well  MW07,  exceeds  the  proposed  MCL  of  0.2  pg/l. 

Due  to  the  presence  of  soil  contamination  above  NDEP  remediation 
criteria  for  TPH,  VOCs,  and  SVOCs,  and  ground  water  contamination 
above  NDEP  remediation  criteria  (MCLs)  for  benzene,  the  SI 
recommended  an  RI/FS  for  IRP  Site  7  -  POL  Storage  Area. 

Following  the  SI,  three  ground  water  sampling  events  were  conducted 
by  ORNL/ETS  (April  and  July  1994)  and  by  ERM  (January  1995)  at  nine 
monitoring  wells  at  the  NVANG  Base,  including  five  monitoring 
wells  located  at  IRP  Site  7  -  POL  Storage  Area.  During  the  ground  water 
sampling  rounds  conducted  by  ORNL/ETS,  decaying  floating-phase 
fuel  product  was  encountered  in  monitoring  wells  MW07  and  MW25 
at  IRP  Site  7  -  POL  Storage  Area.  To  mitigate  the  floating  product 
situation,  periodic  product  thickness  measurement  and  bailing  were 
performed  by  NVANG  Base  personnel.  The  program  of  product 
removal  from  monitoring  well  MW07  was  successful  in  reducing  the 
thickness  of  floating  product  in  the  well.  Product  thickness  was 
approximately  3  inches  when  the  bailing  program  first  began  in  March 
1993.  By  January  1995,  product  thickness  was  reduced  to  a 
nonmeasurable  amount  (i.e.,  sheen).  Observations  made  during  the  RI 
field  work  in  May  1995  indicated  that  only  a  sheen  remained  on  the 
water  surface. 

During  an  annual  UST  testing  event,  free  product  was  encountered 
near  the  USTs  located  at  IRP  Site  7  -  POL  Storage  Area.  NDEP  requested 
that  the  N\^ANG  Base  install  a  product  removal  system  in  Spring  1995. 
A  product  removal  well  was  installed  in  May  1995  in  conjunction  with 
RI  field  work.  The  product  removal  system  was  installed  in  June  1995 
and  is  currently  operating  by  removing  product  to  a  storage  tank.  The 
product  is  periodically  removed  from  the  storage  tank  by  a  contractor. 
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2.3,4  mr  SiteK-QWS 

The  following  is  a  description  of  IRP  Site  14  -  OWS,  including  past  uses 
and  release  history  of  the  site. 

2.3.4.1  Description.  Site  14  -  OWS  was  not  included  in  the  PA.  Base 
personnel  discovered  a  JP-4  fuel  spill  area  in  May  1991  when  the  1,000- 
gallon  OWS  adjacent  to  Building  82  exceeded  its  holding  capacity, 
causing  the  trough  system  to  back  up  and  overflow.  Site  14  -  OWS 
consists  of  an  unprotected  soil  area  at  the  southeast  comer  of  Building 
82  that  received  the  overflow. 

2.3.4.2  Release  History.  Base  personnel  estimate  that  approximately  25 
to  50  gallons  have  spilled  onto  the  soil  area  once  or  twice  a  year  since 
1975.  Consequently,  as  much  as  1,600  gallons  of  JP-4  fuel  may  have 
reached  the  soil  area. 

2.3.4.3  SI  bindings  and  Recommendations.  Six  soil  borings  and  two 
morutoring  wells  were  drilled  at  Site  14  -  OWS  (Figure  2-5).  Tables  2-8 
and  2-9  present  the  results  of  chemical  analysis  of  soil  and  ground 
water  samples.  Results  of  chemical  analysis  of  soil  samples  collected 
frc.Ti  borings  drilled  at  Site  14  -  OWS  indicate  the  presence  of  elevated 
TPH  concentrations  in  soil  in  the  area  arotmd  the  OWS. 

No  significant  concentrations  of  VOCs  were  detected  in  ground  water 
samples  collected  from  monitoring  wells  located  at  Site  14  -  OWS. 
Carbon  disulfide,  a  common  laboratory  solvent,  was  detected  in  one 
sample  at  a  concentration  of  2  pg/l,  along  with  low  levels  of  phthalate. 
The  SI  concluded  that  detection  of  these  compounds  was  indicative  of 
laboratory  contamination  rather  than  environmental  contamination. 

Due  to  the  presence  of  soil  contamination  above  NDEP  soil 
remediation  criteria  for  VOCs,  SVOCs,  and  TPH,  the  SI  recommended 
an  RI/FS  for  IRP  Site  14  -  OWS. 
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Organic  Compounds  Detected  in  Site  14  -  OWS  Soil 
152nd  Tactical  Reconnaissance  Croup,  NVANG,  Reno,  Nevada 
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_ _ TABLE  2-9 

Organic  Compounds  Detected  in  Site  14  -  OWS  Ground  Water 
152nd  Tactical  Reconnai:  'e  Group,  NVANG,  Reno,  Nevada 


Chemical 

MW18 

ivi  vVlS 

MW15 

MWIS 

12/3/92 

3/4/92 

12/3/92 

3/4/92 

VOCs,  4g/l 

Carbon  disulfide 

2.0 

1 

SVOCs,  ne/l 

Butylbenzyl  phthalate 

1.0  1 

1.0 

Di-«-butyl  phthalate 

_ 1-0  1 _ 

Blank  space  indicates  compound  was  not  detected 
4g/l  =  micrograms  per  liter 
Source:  ORNL/ETS  SI  Report  (1994) 
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SECTION  3.0 

ENVIRONMENTAL  SETTING 


The  environmental  setting  at  the  NVANG  Base  is  presented  here  to 
establish  a  reference  for  describing  sitewide  work  performed  during  the 


RI. 


3.1  Topography 


The  average  elevation  of  the  Base  is  4,400  feet  above  mean  sea  level. 
The  area  around  Truckee  Meadows  is  generally  flat  with  a  gentle  slope 
to  the  west,  although  topographic  relief  is  substantial  in  the 
surrounding  mountain  ranges  (ASG,  1989). 


3.2  Meteorology 

The  annual  mean  temperature  for  Reno,  Nevada,  is  49.9°F  with  a 
maximum  monthly  average  of  91.3°F  occurring  in  July  and  a 
minimum  monthly  average  of  18.9°F  occurring  in  December.  The 
average  daily  temperature  change  is  35°F  with  a  maximum  daily 
temperature  change  of  43.5°F  occurring  in  July  and  August  (ASG,  1989). 

National  Oceanic  and  Atmospheric  Administration  Station  No. 
26-6779,  located  at  Reno  Cannon  International  Airport,  records  an 
average  annual  precipitation  of  7.49  inches  for  the  Reno,  Nevada,  area. 
According  to  the  Water  Atlas  of  the  United  States,  Plate  12,  the  average 
annual  evaporation  from  open  water  surfaces  is  43  inches  (ASG,  1989). 
Using  the  method  outlined  in  the  Federal  Register  (47  FR  31224,  July 
1982),  the  annual  net  precipitation  for  the  Base  is  -35.51  inches  (ASG, 
1989).  Rainfall  intensity  based  on  the  1-year,  maximum  24-hour 
rainfall  is  calculated  to  be  1.5  inches  (ASG,  1989). 


3.3  Geology 


The  majority  of  the  information  presented  in  the  following  sections 
was  obtained  from  Cohen  and  Loeltz  (1964),  Bingler  (1975),  and  the  PA 
(ASG,  1989),  which  contains  information  derived  from  the  Nevada 
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Bureau  of  Mines  and  Geology  Report  #25  (Bateman  and  Sheibach, 
1975). 

Geologic  maps  of  the  Reno  and  Mt.  Rose  quadrangles  show  that  the 
northern  portion  of  the  Base  lies  on  a  Quaternary  deposit  termed 
"floodplain  and  lacustrine  deposits"  consisting  of  interbedded  gray  to 
pale  grayish-yellow  silt  and  fine-grained  sand  with  thin  lenses  of  peat. 
These  are  fluvial  and  lacustrine  deposits  up  to  23  feet  thick  with  little 
or  no  soil  development  (Bonham  and  Rogers,  1983).  The  southern 
portion  of  the  air-field  is  underlain  by  deposits  known  as  "alluvial 
Bajada  deposits"  consisting  of  thin,  sheet-like  aprons  of  fine-  to 
medium-grained  sand  with  intercalated  muddy,  medium-pebble 
gravel.  These  deposits  result  from  low  gradient  streams  that  have 
reworked  older  gravelly  outwash  and  alluvial  fan  deposits.  They  are 
weakly  weathered  and  largely  undissected,  with  little  or  no  soil 
development  (Bonham  and  Rogers,  1983). 

The  general  geology  of  the  Reno  area,  shown  in  Figure  3-1,  consists  of  a 
north-trending  basin  known  as  the  Truckee  Meadows.  This  basin  is 
located  at  the  western  margin  of  the  Basin  and  Range  physiographic 
province  just  east  of  the  Sierra  Nevada.  Bingler  (1975)  describes  the 
Truckee  Meadows  as  a  structural  depression  bounded  on  the  west  by 
the  Carson  Range,  the  Virginia  Range  on  the  east,  Steamboat  Hills  to 
the  south,  and  the  eastern  part  of  the  Peavine  Mountain  block  to  the 
north.  These  marginal  blocks  consist  of  Mesozoic  metavolcanic  and 
plutonic  rocks  overlain  by  a  thick  sequence  of  Tertiary  volcanic  and 
epiclastic  rocks.  The  Tertiary  rocks  are  predominantly  andesite  and 
andesite  porphyry  flow  rock,  hypabyssal  intrusives,  and  minor 
siliceous  welded  tuff,  which  are  commonly  represented  by  the  Kate 
Peak  and  Alta  Formations. 

The  foothill  and  mountain  drainages  that  rim  the  basin  contain  large 
exposures  of  altered  volcanic  rock.  Along  the  western  margin  of  the 
basin  and  to  the  north  and  west  along  the  Truckee  River  drainage 
basin,  tilted  beds  of  Miocene  to  upper  Pliocene  Hunter  Creek  Sandstone 
(composed  of  conglomerate,  sandstone,  and  diatomite)  are  exposed, 
marking  the  start  of  early  basin-sediment  accumulation.  The 
continuation  of  long-established  patterns  of  basin-sediment 
accumulation  is  represented  by  the  extensive  Quaternary  deposits 
exposed  in  the  Truckee  Meadows.  A  generalized  stratigraphic  column 
of  the  Truckee  Meadows  and  surrounding  area  is  presented  in 
Figure  3-1. 
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Bingler  (1975)  divided  tl  •  Quaternary  deposits  into  three  major 
categories: 

•  Main  stream  gravel  deposits  of  the  Truckee  River  represented  by 
bouldery  outwash  from  glacial  activity; 

•  A  long  and  complex  history  of  alluvial  fan  deposition  along  the 
margins  of  the  Truckee  Meadows  that  extends  in  time  from  the 
Pleistocene  into  the  Holocene;  and 

•  Reworked  older  deposits  and  deposition  of  fine-grained  clastic 
debris  throughout  the  central  part  of  the  Truckee  Meadows  by  low 
gradient  streams  during  the  Holocene  and  continuing  to  the 
present. 

Geothermal  activity  in  Truckee  Meadows  is  found  in  two  major  areas 
known  as  Steamboat  Springs  and  Moana.  These  activities  are 
theorized  to  be  due  to  the  cooling  of  an  intrusive  body  at  a  depth  that 
may  be  connected  to  ground  water  resources  throughout  fault  systems 
near  these  areas.  Geothermal  activity  has  a  profound  effect  on  ground 
water  chemistry  by  means  of  hydrothermal  alteration  of  volcanic  rocks 
underlying  Truckee  Meadows. 


3.4  Soils 


The  locations  of  the  two  general  soil  types  found  at  the  NVANG  Base 
are  shown  in  Figure  3-2.  The  soil  descriptions  below  are  based  on  the 
ASG  PA  (ASG,  1989)  and  were  derived  from  the  Soil  Survey  of  Washoe 
County,  Nevada,  South  Part  (Baumer,  1983). 

The  Truckee  sandy  loam,  gravelly  substratum  covers  the  northern  half 
of  the  airport  and  all  of  the  Base  property  (Baumer  1983,  Map  Index  No. 
805).  This  very  deep,  somewhat  poorly  drained  soil  is  on  flood  plains 
and  is  formed  in  alluvium  derived  from  mixed  rock  sources. 
Typically,  the  surface  layer  is  gray  sandy  loam  about  12  inches  thick. 
The  upper  18  inches  of  the  underlying  material  is  gray,  stratified  sandy 
loam  through  silty  clay  loam.  The  lower  part,  to  a  depth  of  60  inches,  is 
a  pale-brown,  stratified,  gravelly  sand  through  very  gravelly  sandy 
loam.  Depth  to  the  gravelly  material  ranges  from  30  to  40  inches. 
Permeability  of  the  Truckee  soil  is  moderately  slow  in  the  upper  part  of 
the  underlying  material  and  rapid  in  the  lower  part. 

The  Vamp  silt  loam,  strongly  saline-alkali,  covers  the  southern  half  of 
the  airport  and  adjacent  areas  (Baumer,  1983,  Map  Index  No.  911).  This 
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is  a  moderately  deep,  somewhat  poorly  drained  soil  found  on  flood 
plains  and  terraces.  The  soil  is  formed  in  alluvium  and  is  derived 
from  mixed  rock  sources.  Typically,  the  surface  layer  is  grayish-brown 
silt  loam  about  3  inches  tidck.  Below  this  is  a  layer  of  light  grayish- 
brown  and  pale-brown,  stratified,  fine  sandy  loam  and  loam  about  33 
inches  thick,  The  next  layer  is  white,  strongly-cemented  hardpan  about 
6  inches  thick,  which  is  underlain  to  a  depth  of  60  inches  by  yellowish- 
brown  and  light  olive-gray,  stratified  loam,  sandy  loam,  and  loamy 
sand.  Depth  to  the  hardpan  ranges  from  20  to  40  inches.  Permeability 
of  the  Vamp  soil  is  moderate.  A  seasonal  high  water  table  is  at  a  depth 
of  30  to  40  inches  in  spring  and  early  summer. 

Channeling  and  deposition  are  common  along  stream  banks  in  both 
soil  units.  The  risk  of  corrosion  is  high  for  uncoated  steel  and  concrete 
structures  because  both  soil  units  are  strongly  saline  and  alkaline- 
affected.  Both  soil  units  are  subject  to  seasonal  flooding  that  has  been 
controlled  around  the  Base  by  deepened  drainage  ditches. 


3.5  Hydrology 


The  following  subsections  describe  the  surface  water  hydrogeology  and 
the  hydrogeology  of  the  NVANG  Base. 

3.5.1  Surface  Water  Hydrology 

Surface  water  in  the  vicinity  of  the  Base  occurs  in  both  open  and 
covered  drainage  ditches.  Irrigation  ditches  fed  by  diversion  dams  on 
the  Truckee  River  pass  by  the  Base  just  east  of  the  airfield.  There  are 
drainage  ditches  along  the  north  and  south  sides  of  the  Base  (Figure 
3-3)  that  conduct  water  to  the  east,  across  the  airfield,  and  into  Boynton 
Slough,  which  drains  into  Steamboat  Creek  (ASG,  1989). 

The  Truckee  Meadows  is  drained  by  the  Truckee  River,  which  flows 
from  west  to  east  through  the  meadows  (Figure  3-4).  The  Base  lies  1.5 
miles  south  of  the  river  channel  at  its  closest  point.  Steamboat  Creek, 
the  major  tributary  to  the  Truckee  River  within  the  Meadows,  enters 
through  Pleasant  Valley  to  the  south  and  flows  north  to  the  Truckee 
River.  Other  streams  in  this  area  flow  mainly  during  spring  runoff 
(ASG,  1989). 

The  Truckee  River  supplies  85  percent  (68,000  acre-feet)  of  the  water 
used  in  the  Reno-Sparks  area.  The  remaining  water  demand  (12,000 
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acre-feet)  is  supplied  by  several  wells  in  the  Truckee  Meadows  (ASG, 
1989). 


3.5.2  Hydrogeology 

The  potentiometric  surface  at  the  base  can  be  as  shallow  as  3  feet  below 
the  land  su’-face.  The  fine-grained  nature  of  the  upper  sediments 
compared  with  the  more  permeable  lower  sediments  may  result  in 
confined  conditions  across  the  Base.  The  proximity  of  the  ground 
water  surface  to  the  land  surface  is  due  to  the  area's  function  as  a 
ground  water  discharge  point  for  the  Truckee  Meadows.  Much  of  the 
Base  and  airport  lie  on  former  swampland  that  was  filled  in  and 
drained  with  ditches  that  receive  the  current  ground  water  discharge. 
Cohen  and  Loeltz  (1964)  estimated  the  total  ground  water  discharge 
into  the  drainage  ditches,  drains,  and  sloughs  east  of  the  airport  to  be 
6,500  acre-feet  per  year  (acre-feet/year)  with  an  additional  2,200  acre- 
feet/year  discharged  to  drains  immediately  north  of  the  airfield.  Today, 
the  only  remaining  swamp-land,  located  east  of  the  Base,  i.s  found 
south  of  the  confluence  of  Boynton  Slough  and  Steamboat  Creek. 

Ground  water  in  the  Truckee  Meadows  occurs  under  both  artesian  and 
water  table  conditions  in  the  unconsolidated  and  partially  consolidated 
younger  and  older  alluvium  of  the  valley  fill.  Artesian  heads  in  the 
meadows  area  are  corrimonly  less  than  20  feet  above  the  land  surface 
(Cohen  and  Loeltz,  1964).  Depths  to  ground  water  vary  considerably 
due  to  the  interfingering  nature  of  the  valley-fill  deposits.  Several 
public  water  supply  wells  located  in  the  meadows  are  S'.'reened  at 
depths  ranging  from  274  to  more  than  800  f(  I'igure  3-5). 
Commonly,  wells  located  several  yards  apart  will  tap  ater  bearing 
deposits  at  different  depths.  This  trend  becomes  more  pronounced  in 
the  area  of  the  Truckee  River  where  channel  shifts  have  left 
discontinuous  and  sinuous  gravels  (ASG,  1989). 

Review  of  Nevada  Department  of  Water  Resources  drilling  records, 
stored  by  the  United  States  Geological  Survey  Water  Resources 
Division  in  Carson  City,  Nevada,  indicate  that  there  are  90  monitoring 
wells  within  a  1-mile  radius  of  the  NVANG.  None  of  these  wells  are 
considered  private  supply  wells  as  they  are  less  than  30  feet  deep  and 
constructed  as  monitoring  wells  related  to  environmental  site 
assessments  in  the  airport  area.  Because  shallow  ground  water  in  this 
area  contains  high  concentrations  of  naturally  occurring  inorganic 
compounds,  there  are  no  known  private  drinking  water  wells  near  the 
NVANG. 
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Cohen  and  Loeltz  (1964)  suggest  that  70  percent  of  the  recharge  to  the 
ground  water  in  the  Truckee  Meadows  is  from  infiltration  by  crop 
irrigation  practices  and  30  percent  can  be  attributed  to  the  infiltration  of 
streamflow  and  underflow  from  tributary  valleys.  Increasing 
urbanization  in  the  meadows^  however,  has  decreased  the  use  of  crop 
irrigation,  thus  decreasing  the  rate  of  recharge  and  consequently 
lowering  water  levels.  The  state  engineer's  office  in  Carson  City 
estimates  the  present  annual  ground  water  recharge  to  the  Truckee 
Meadows  at  20,000  to  25,000  acre-feet. 

Basic  ground  water  flow  gradients  and  flow  direction  in  the  Truckee 
Meadows  and  vicinity  of  the  Base  are  illustrated  in  Figure  3-6. 


CORPORATCJ 
BOUNDARY  \ 


FIGURE  3-6 


POTENTIOMETRIC  MAP  OF  THE. 
RENO,  NEVADA  AREA 

152nd  TACTICAL  RECONNAISSANCE  GROUP 
NVANG,  RENO,  NEVADA 


ERM 


F:\  HOUE^SHAftON\  RENO\ 
NEWREN0\RE013.DiVC 


FINAL 


SECTION  4.0 

FIELD  PROGRAM 


4.1  Summary 


This  section  summarizes  the  elements  of  the  RI  field  program. 
Deviations  from  the  workplans  and  methods  to  handle  investigation- 
derived  waste  are  also  presented.  This  section  describes  the  activities 
conducted  during  the  RI  at  the  NVANG  Base.  The  results  of  these 
investigations  are  presented  and  discussed  in  Section  5.0. 

Field  investigations  were  conducted  at  IRP  Sites  4,  5,  7,  and  14. 
Memoranda  for  field  activities  is  included  in  Appendix  A.  Table  4-1 
contains  a  summary  of  the  field  activities  and  the  dates  at  which  they 
were  conducted.  Field  activities  at  each  site  consisted  of  the  following: 

•  Drilling  soil  borings  to  collect  soil  samples  for  field  screening  and 
laboratory  analysis; 

•  Installing  monitoring  wells  to  collect  ground  water  samples  for 
laboratory  analysis;  and 

•  Monitoring  ground  water,  including  ground  water  level 
measurement,  collecting  field  samples  for  analysis  of  ground  water 
field  parameters  (pH,  conductivity,  temperature),  and  collecting 
samples  for  laboratory  analysis. 

•  Performing  a  location  and  elevation  survey  of  all  soil  borings  and 
monitoring  wells  drilled  as  part  of  the  RI. 

In  addition  to  the  above  activities,  the  following  activities  were 
conducted  at  IRP  Site  7  -  POL  Storage  Area  as  part  of  product  removal 
activities: 

•  Surface  geophysical  survey  using  a  magnetometer  and  ground 
penetrating  radar  to  locate  the  surface  extent  of  four  USTs  and 
associated  piping  at  IRP  Site  7  -  POL  Storage  Area,  and  the  extent  of 
the  excavated  area  around  the  tanks; 

•  Installation  of  floating  product  thickness  monitoring  and  floating 
product  recovery  wells;  and 
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_ TABLE  4-1 

Summary  of  Remedial  Investigation  Activities 
152nd  Tactical  Reconnaissance  Group,  NVANG,  Reno,  Nevada 


Date(s) 

Installalioit  Restoratian 
Program  Site(s) 

Work  Performed 

October  17, 1994 

Remedial  Investigation/Feasibility  Study  Kickoff  Meeting  held  at 
Nevada  Air  National  Guard  Base,  Reno,  Nevada 

April  17, 1995 

Submit  Final  Workplan  for  Remedial  Investigation/ Feasibility  Study 

May  12  to  14 , 1995 

4, 5,  7, 12,  and  14 

Perform  preliminary  ground  water  sampling  round 

May  15  to  18, 1995 

4 

Drill  aiui  sample  seven  borings  and  install  two  monitoring  wells 

May  16, 1995 

7 

Perform  geophysical  survey  in  vicinity  of  underground  storage  tanks 

May  18, 1995 

7 

Install  two  borings  to  assess  product  thickness 

May  19  to  20, 1995 

7 

Drill  and  sample  eight  soil  borings  and  install  one  monitoring  well 

May  21  to  22, 1995 

S 

Drill  and  sample  four  soil  borings  and  install  two  monitoring  wells 

May  22, 1995 

7 

Drill  and  sample  one  soil  boring 

May  23  to  24, 1995 

7 

Drill  and  sample  four  borings,  install  three  product  monitoring  wells, 
and  install  one  product  recovery  well 

May  24  to  25, 1995 

14 

Drill  and  sample  five  soil  borings 

May  25  to  26, 1995 

4, 5,  7, 12,  and  14 

Perform  ground  water  sampling  round 

July  12  to  13,  1995 

4, 5,  7, 12,  and  14 

Resample  seven  monitorii\g  wells 

August  21  to  25,  1995 

4,  5,  7,  12,  and  14 

Perform  ground  water  sampling  round 

November  13  to  17, 
1995 

4, 5,  7, 12,  and  14 

Perform  ground  water  sampling  round 

FINAL 


•  Product  thickness  measurement;  and 

•  Product  recovery  and  removal. 


4.2  Deviation  from  the  Workplan 


Some  deviations  from  ERM's  RI/FS  Workplan  (April  1995)  were 

necessary  due  to  field  conditions  or  findings  during  performance  of  the 

work.  ITie  deviations  are  listed  below. 

•  Additional  borings  were  drilled  at  the  following  IRP  sites  based  on 
findings  of  field  screening  activities:  Site  4  -  Former  FT A,  one 
additional  boring;  Site  7  -  POL  Storage  Area,  four  additional  borings; 
and  Site  14  -  OWS,  one  additional  boring. 

•  ERM  was  unable  to  collect  soil  samples  from  Site  14  -  OWS  soil 
boring  SB14-4  due  to  presence  of  a  subsurface  obstruction.  This 
obstruction  may  have  been  a  part  of  the  oil/water  separator  at  the 
site. 

•  Monitoring  wells  MW28  and  MW29  were  drilled  approximately  35 
feet  due  west  of  the  originally  plarmed  locations  at  Site  4  -  Former 
FTA.  This  was  due  to  the  presence  of  subsurface  utility'  corridor  and 
roadway  in  the  area  where  the  original  drilling  locations  were 
planned. 

•  The  location  of  monitoring  well  MW30  was  moved  approximately 
20  feet  north  of  the  originally  planned  location  to  the  presence  of  an 
addition  to  Building  76. 

•  One  additional  monitoring  well  (MW32)  was  added  at  Site  5  - 
Former  FTA.  The  purpose  of  the  monitoring  well  MW32  was  to 
replace  monitoring  well  MW19,  a  destroyed  monitoring  well  that 
was  formerly  located  upgradient  of  Site  5. 

•  One  additional  product  monitoring  well  (T-3)  was  added  at  Site  7  - 
POL  Storage  Area.  This  monitoring  well  was  installed  at  the  same 
location  as  soil  boring  SB7-5  based  on  the  discovery  of  free  product 
during  drilling. 

•  Monitoring  wells  MW04  and  MW05  were  not  sampled  during  the 
pre-drilling  sampling  round  (prior  to  the  start  of  drilling  activities) 
because  the  wells  could  not  be  located  based  on  surface  inspection 
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alone.  ERM  utilized  a  metal  detector  to  locate  the  wells?and  they 
were  sampled  at  the  same  time  as  the  initial  sampling  round  for  III 
monitoring  wells. 

•  Monitoring  well  MW24  also  could  not  be  sampled  during  the  pre¬ 
drilling  sampling  round  due  to  the  presence  of  an  obstruction  in  the 
casing.  The  obstruction  was  cleared  and  the  well  was  sampled  at  the 
same  time  as  the  initial  sampling  round  for  RI  monitoring  wells. 

•  The  analytical  laboratory  experienced  quality  control  problems 
during  VOC  analysis  of  ground  water  samples  collected  during  the 
initial  sampling  round  for  new  monitoring  wells.  ERM  resampled 
these  monitoring  wells  in  July  1995,  with  the  exception  of 
monitoring  well  MW31.  This  monitoring  well  was  inadvertently 
not  resampled. 


4.3  Field  Screening  Activities 

The  following  sections  describe  field  screening  activities  conducted 
during  the  RI,  including  a  surface  geophysical  survey  using  a 
magnetometer  and  ground  penetrating  radar,  and  field  screening  of 
soil  samples  using  a  portable  field  gas  chromatograph  (GC). 


Spectrum  E.S.I.  of  San  Fernando,  California,  performed  a  geophysical 
survey  of  the  immediate  vicinity  of  the  four  USTs  located  at  Site  7  - 
POL  Storage  Area.  The  purpose  of  the  survey  was  to  locate  the  above 
ground  extent  of  the  gravel  backfill  within  the  excavation  in  which  the 
USTs  were  located.  The  survey  was  performed  using  ground 
penetrating  radar  and  magnetometer  methods. 


4. 3. 2.1  Methods.  A  Photovac  Model  lOS  Plus  portable  GC  was  used  to 
screen  soil  and  ground  water  .samples  prior  to  shipment  to  the 
laboratory  for  analysis.  Table  4-2  provides  a  summary  of  samples 
analyzed  using  the  field  GC. 


Three  soil  samples  from  each  borehole  with  the  highest  VOC 
concentrations  as  determined  by  the  field  GC  were  sent  to  the 
laboratory  for  analysis.  The  portable  GC  included  a  photoionization 
detector  (PID)  with  10.6  electron  volt  electrodeless  discharge  tube.  The 
carrier  gas  used  was  ultra-pure,  zero  grade  air. 
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Summary  of  Soil  Samples  Collected  for  Chemical  Analysis 
152nd  Tactical  Reconnaissance  Group,  NVANG,  Reno,  Nevada 
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Initially  the  field  GC  was  calibrated  by  injecting  three  different 
standards.  The  standards  were  prepared  using  a  mixture  of 
commercially  available  BTEX  (benzene,  toluene,  ethylbenzene, 
m-xylene,  p-xylene,  and  o-xylene),  TCE  and  tetrachloroethylene  (PCE) 
solutions  in  methanol  and  American  Standards  for  Testing  and 
Materials  (ASTM)  Type  I  water.  Three  standards  were  prepared  each 
day:  10,  50,  and  500  |ig/l  BTEX,  TCE,  and  PCE  standards,  respectively. 
The  standard  solutions  were  prepared  in  40-miliiliter  glass  vials  with 
septa.  Approximately  20  milliliters  of  each  standard  solution  were 
prepared.  The  standard  solutions  were  shaken  vigorously  for  more 
than  1  minute  to  ensure  that  the  VOCs  could  partition  into  the 
headspace  of  the  vials.  A  syringe  was  used  to  collect  a  headspace 
sample  through  the  septum  and  to  inject  the  headspace  sample  into 
the  field  GC. 

After  the  initial  calibration,  new  standards  were  prepared  each  day. 
Routine  startup  procedures  included  running  machine  blanks  using 
zero  air,  syringe  blanks,  method  blanks,  and  the  three  standards. 

Chromatographs  generated  for  the  sample  were  compared  to 
chromatographs  generated  for  the  standards  that  bracketed  the  run. 
VOCs  were  identified  by  comparing  the  relative  retention  times  of 
compounds  detected  in  the  sample  with  those  detected  in  the 
standards.  The  response  areas  of  each  detected  compound  in  the 
sample  were  compared  to  those  of  the  standards  to  calculate  the 
concentrations  of  each  VOC  in  the  sample. 

In  a  large  number  of  samples,  compound  identification  and  compound 
concentration  calculation  relative  to  the  standards  were  uncertain. 
This  was  due  to  the  presence  of  a  large  number  of  unidentified 
compounds  in  the  samples.  Using  the  chromatographs,  samples  that 
did  not  contain  any  or  very  low  concentrations  of  VOCs  could  be 
differentiated  from  samples  that  contained  moderate  and  high 
concentrations  of  VOCs.  For  compounds  with  moderate  and  high 
concentrations,  the  individual  compounds  and  their  concentrations 
could  not  be  determined  with  any  level  of  certainty.  The 
chromatographs  and  the  general  area  of  the  response  were  used  as  a 
relative  measure  of  the  concentration  of  VOCs  in  the  samples  and  as 
the  criteria  for  sample  selection  for  laboratory  analysis.  The  field  GC 
results  recorded  on  the  boring  logs  included  in  Appendix  D  reflect  the 
totals  of  compounds  (BTEX,  TCE,  and  PCE)  detected  in  each  sample. 
These  numbers  were  used  as  a  general  indication  of  the  volatile 
compound  content  of  the  samples.  Field  notes  for  field  GC  operations 
and  chromatographs  for  each  day  of  GC  operation  are  included  in 
Appendix  B. 
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4. 3. 2. 2  Soil  Sample  Analysis.  Soil  samples  collected  in  brass  sleeves 
were  stored  in  an  ice  chest  prior  to  analysis.  Approximately  10  grams  of 
soil  were  transferred  into  a  40-miliiliter  glass  vial  with  a  septum 
containing  approximately  15  milliliters  of  ASTM  Type  I  water.  The 
field  GC  operator  verified  that  headspace  volume  in  the  sample  vials 
was  similar  to  headspace  in  the  vials  containing  the  standards.  The 
weight  of  the  soil  in  the  vial  was  recorded  in  the  field  notebook.  The 
sample  was  labeled  and  shaken  vigorously  for  more  that  2  minutes  to 
ensure  that  the  VOCs  in  the  soil  and  water  solution  could  partition 
into  the  headspace  of  the  vial.  A  syringe  was  used  to  collect  the 
headspace  sample  through  the  septum  and  to  inject  it  into  the  field  GC. 
The  volume  of  the  injected  headspace  sample  ranged  from  5  to  100 
microliters  (p.1)  depending  on  the  expected  volatile  concentration  in 
the  sample  based  on  PID  screening  and  prior  knowledge  of  the  site. 

4.3. 2.3  Ground  Water  Selected  Sample  Analysis.  Ground  water 
samples  were  also  analyzed  using  the  field  GC.  The  samples  were 
collected  in  40-milliliter  glass  vials  with  septa  and  were  stored  in  an  ice 
chest.  Prior  to  field  GC  analysis,  approximately  20  milliliters  of  the 
ground  water  sample  was  transferred  into  a  labeled  40-milliliter  glass 
vial  with  septum.  The  field  GC  operator  verified  that  the  headspace 
volume  in  the  sample  vial  was  similar  to  the  headspace  in  the  vials 
containing  the  standards.  The  sample  vial  was  then  shaken  vigororsly 
for  more  than  1  minute  to  ensure  that  the  VOCs  in  the  ground  water 
could  partition  into  the  headspace  of  the  vial.  A  syringe  was  used  to 
collect  the  headspace  sample  through  the  septum  and  to  inject  it  into 
the  field  GC.  The  volume  of  the  injected  headspace  sample  ranged 
from  50  to  200  pi  depending  on  the  expected  volatile  concentration  in 
the  sample  based  on  prior  knowledge  of  the  site. 


4.4  Confirmation  Activities 


The  following  sections  describe  soil  boring,  soil  sampling,  well 
installation,  and  ground  water  sampling  activities  conducted  during 
the  RI. 


4,4,1  Sbil  Borings 

Soil  borings  were  drilled  to  collect  soil  samples  for  confirmation 
analysis  for  each  site  under  investigation.  Soil  samples  were  collected 
and  analyzed  to  determine  the  lateral  and  vertical  extent  of  soil 
contamination  at  each  site.  Table  4-2  provides  a  summary  of  soil 
samples  collected  for  chemical  analysis.  Soil  borings  drilled  during  Rl 
activities  are  shown  on  Figures  4-1  through  4-4. 
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Soil  borings  were  drilled  using  the  hollow-stem  auger  method,  and 
continuous  drive  samples  were  collected  using  a  2-foot-long  stainless 
steel  split-spoon  drive  sampler  equipped  with  four  6-inch-long  brass 
sleeves.  Soil  borings  were  terminated  at  the  top  of  the  water  table  at 
investigation  sites  where  unconfined  or  water  table  conditions 
occurred,  or  at  the  bottom  of  the  confining  layer  at  investigation  sites 
where  confined  conditions  occurred.  All  soil  samples  were  collected  in 
the  unsaturated  zone. 

Soil  samples  in  each  drive  sampler  were  field  screened  using  a  FID. 
The  ends  of  the  two  bottom-most  brass  sleeves  were  then  covered  with 
Teflon  and  fitted  with  a  plastic  cap.  The  bottom-most  brass  sleeve  was 
stored  in  an  ice  chest  for  potential  shipment  to  the  laboratory  for 
analysis.  The  second  sleeve  from  the  bottom  was  field  screened  using  a 
field  GC. 

Field  screening  results  v/ere  used  to  determine  the  samples  to  be  sent 
for  laboratory  analysis.  In  general,  three  samples  from  each  soil  boring 
were  submitted  for  laboratory  analysis.  If  the  results  of  the  field 
screening  did  not  clearly  target  a  specific  interval  for  laboratory 
analysis,  samples  collected  from  immediately  below  the  surface  fill 
material,  from  the  middle  cf  the  borehole,  and  from  the  bottom  of  the 
borehole  were  submitted  for  laboratory  analysis. 

The  third  brass  sleeve  from  the  bottom  of  the  sampler  was  used  for 
lithologic  logging,  and  the  uppermost  brass  sleeve  was  discarded  due  to 
the  potential  presence  of  slough  material.  Lithologic  logs  are  included 
in  Appendix  C. 


4.4.2  Well  Installation 

Ground  water  monitoring  wells  installed  during  the  RI  field  activities 
were  for  the  purpose  of  defining  the  lateral  extent  of  ground  water 
contamination  at  the  IRP  sites.  A  summary  of  well  construction  details 
is  provided  in  Table  4-3.  A  total  of  five  ground  water  monitoring 
wells,  three  product  thickness  monitoring  wells,  and  one  product 
recovery  well  were  installed  (Figures  4-1  through  4-4).  All  wells  were 
drilled  using  the  hollow-stem  auger  drilling  method.  With  the 
exception  of  the  product  recovery  well  T-3,  8-inch  outer  diameter  (OD) 
hollow-stem  augers  w.ere  used  for  drilling.  Fifteen-inch  OD  hollow- 
stem  augers  were  used  to  drill  the  product  recovery  wells. 

Threaded,  Hush-joint,  2-inch  schedule  40  PVC  casing  and  screen  were 
used  for  the  construction  of  the  monitoring  wells.  Threaded,  flush- 
joint,  6-inch  schedule  80  PVC  casing  and  screen  were  used  for  the 
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_ _ _ _ TABLE  4-3 

Monitoring  Well  Installation  Summary 
152nd  Tactical  Reconnaissance  Group,  UVANG,  Reno,  Mevada 
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product  recovery  well.  PVC  well  caps  of  the  same  diameter  were  used 
to  cap  the  casing.  The  screen  consisted  of  threaded,  flush-joint  pipe 
with  0.010-inch  slot  size. 

The  annular  space  between  the  well  screen  and  the  borehole  wall  was 
backfilled  with  clean,  well-graded,  silica  sand.  The  silica  sand  was 
installed  to  1  to  3  feet  above  the  screened  interval.  A  1.5-  to  3-foot 
bentonite  slurry  seal  was  installed  above  the  sand  pack.  The  remainder 
of  the  annular  space  to  approximately  1  foot  below  ground  surface  was 
filled  with  bentonite-cement  grout.  All  annular  material  was  added 
through  the  augers.  The  PVC  risers  were  sealed  with  expanding 
lockable  plugs  and  finished  with  8-inch  HD  protective  steel  casing  with 
removable  steel  covers.  The  well  covers  were  flush  mounted  with  the 
ground  surface  and  reinforced  with  a  concrete  apron.  A  typical 
construction  diagram  for  niunlloring  wells  installed  during  the  RI  is 
stiuwn  on  Figure  4-5.  Monitoring  and  product  recovery  well 
construction  diagrams  are  included  in  Appendix  D.  Well  logs  are 
included  in  Appendix  C. 

At  least  24  hours  after  well  completion,  ground  water  monitoring  wells 
were  developed  using  a  2-inch  submersible  pump.  Ground  water 
levels  were  monitored  prior  to  the  start  of  well  development.  An 
electric  water  level  meter  accurate  to  0.01  feet  was  used  for  ground 
water  level  measurement  from  a  marked  point  on  the  top  of  the  well 
casing.  Temperature,  specific  conductivity,  and  pH  were  monitored 
and  recorded  during  well  development.  Approximately  ten  well 
volumes  were  purged  until  the  clarity  of  the  water  had  stabilized  and 
until  the  temperature,  specific  conductivity,  and  pH  had  stabilized.  If 
any  potable  water  was  added  to  the  well  during  construction,  it  was 
ensured  that  at  least  three  times  the  water  added  was  removed  during 
purging. 

Product  thicknesses  were  measured  in  monitoring  wells  using  an 
interface  probe  either  immediately  prior  to  ground  water  sample 
collection  (MW-series  monitoring  wells)  or  approximately  3  days  after 
completion  (T-series  monitoring  wells). 


4.4.3  Ground  Water  Sampling 

Ground  water  samples  were  collected  from  all  ground  water 
monitoring  wells  installed  during  the  RI  and  from  selected  existing 
monitoring  wells.  Table  4-3  provides  construction  details  for 
monitoring  wells  sampled  during  RI  activities.  Table  4-4  provides  a 
summary  of  ground  water  samples  collected  for  chemical  analysis. 
Prior  to  sampling,  at  least  three  well  volumes  were  evacuated  using  a 
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_ TABLE  4-« 

Summary  of  Ground  Wat«r  Samples  Collected  for  Chemical  Analysis 
152nd  Tactical  Reconnaissance  Group,  WANG,  Reno,  Nevada 


Depth 


Sloped  cement 
pad  to  match 
existing  ground 


Water-tight  utility  box  with  metal 
cover  plate  (Approx.  1-irtch  above  grade) 


Ground  surface 


10  leet 


0.5  loot  minimum 


2'-<iameter 

Flush-threaded  Scliedule 
40  PVC  blank  casing 


■C 


Cement-Bentonite  Grout 
(2-foot  minimum  thickrwss) 


Bentonite  slurry  teal 
(2-1001  minimum  thickness) 


Hollow-stem  auger  borehole 
(6-rnch  minimum  diameter) 


Filter  pack  (2/12  Lonettar  sand)  -  Installed  to 
3  feel  above  top  of  screened  interval 


2'-dlameter  flush  threaded 
PVC  screen  (0,010'  slots) 


-  Bottom  cap 

W - Bottom  ol  borehole 
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2-inch  submersible  Rediflow  2  pump.  Temperature,  specific 
conductivity,  and  pH  were  measured  and  recorded  during  the  purging 
process.  Ground  water  samples  were  collected  using  disposable  bailers. 

Ground  water  samples  for  VOC  analysis  were  collected  in  two 
hydrochloric  acid-preserved,  40-milliIiter  glass  vials  with  septa. 
Ground  water  samples  for  TPH,  floating  product,  and  fuel  fingerprint 
analyses  were  collected  in  nonpreserved  40-milliliter  glass  vials  with 
septa.  Ground  water  samples  for  SVOC  analysis  were  collected  in  two 
sodium-thiosulfate  preserved,  l-l?.ter  amber  glass  bottles.  Ground 
water  samples  collected  for  lead  analysis  were  filtered  in  the  field  using 
a  peristaltic  pump  and  disposable  filters.  Lead  samples  were  collected 
in  250-milliliter  polyethylene  bottles. 


4. 4. 4.1  Subsurface  Soil  Sampling.  Soil  samples  collected  from  soil 
borings  drilled  during  the  RI  field  work  were  analyzed  for  VOCs  using 
EPA  Method  8240,  SVOCs  using  EPA  Method  8270,  and  TPH  using  EPA 
Method  8015  Modified. 

4. 4. 4. 2  Ground  Water  Sampling.  Ground  water  samples  collected  from 
vsoil  borings  drilled  during  the  RI  field  work  were  analyzed  for  VOCs 
using  EPA  Method  8010/8020  and  8240  for  confirmation  of  detected 
compounds,  SVOCs  using  EPA  Method  8270,  TPH  using  EPA  Method 
8015  Modified,  and  lead  using  EPA  Method  7420. 

4.4. 4. 3  Product  Sampling.  Fuel  hydrocarbon  samples  collected  from 
product  monitoring  wells  were  analyzed  for  fuel  fingerprint  using  EPA 
Method  3510/8000. 


4.4.5  Field  Quality  Assurance/Oualitv  Control  (OA/OC) 

The  following  subsections  describe  the  quality  assurance/quality 
control  (QA/QC)  procedures  employed  during  RI  field  activities  at  the 
NVANG  Base. 

4.4.5. 1  Field  Procedure  Documentation.  Daily  log  books  were  kept 
documenting  field  activities  and  field  GC  operation.  Ground  water 
monitoring  information  was  recorded  on  ground  water  monitoring 
forms,  and  well  development  information  was  recorded  on  well 
development  forms.  The  ground  water  monitoring  and  well 
development  forms  were  kept  in  a  bound  notebook. 
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4.4.5. 2  Equipment  Decontamination.  Before  use,  all  soil  sampling 
equipment  that  would  directly  contact  the  samples  was  scrubbed  with  a 
solution  of  tap  water  and  Alconox,  and  rinsed  with  tap  water,  pesticide 
grade  methanol,  and  ASTM  Type  I  water.  The  submersible  pump  used 
for  purging  the  monitoring  wells  was  decontaminated  by  pumping 
Alconox  solution  followed  by  tap  water  through  the  pump  and  tubing. 
The  auger  flights  were  decontaminated  before  each  use  by  steam 
cleaning. 

4. 4. 5.3  Field  OA/OC  Samples.  Field  duplicate  samples  and  field  and 
trip  blanks  were  submitted  to  the  analytical  laboratory  to  provide  the 
means  to  assess  the  quality  of  the  data  resulting  from  the  field 
sampling  program.  Field  blanks  were  collected  at  the  frequency  of  one 
every  two  days,  and  trip  blanks  were  collected  at  the  frequency  of  one 
per  cooler  per  day.  Field  and  trip  blank  samples  were  analyzed  to 
check  for  contamination  associated  with  sampling  procedures  and/or 
ambient  conditions  at  the  site.  Duplicate  samples  were  collected  at  the 
frequency  of  10  percent  of  the  original  number  of  samples.  Equipment 
blanks  were  prepared  at  the  frequency  of  one  every  two  days  to 
determine  the  adequacy  of  the  equipment  decontamination 
procedures.  QA/QC  samples  were  submitted  using  nonindicative 
sample  identifiers  to  provide  a  QA  check  on  analytical  procedures  and 
results. 

Matrix  spike  samples  provide  information  about  the  effect  of  the 
sample  matrix  on  the  analytical  methodology.  Matrix  spike  analyses 
were  performed  within  the  analytical  laboratory.  All  matrix  spikes 
were  performed  in  duplicate.  One  matrix  spike/matrix  spike  duplicate 
was  designated  for  every  20  samples  per  sample  matrix  (ground  water 
and  soil). 

QC  for  field  measurements  (pH  and  specific  conductance)  consisted  of  a 
premeasurement  calibration  and  a  postmeasurement  verification 
using  standard  reference  solutions,  in  accordance  with  the 
manufacturer's  recommendations.  These  procedures  were  performed 
at  least  once  per  day. 

Holding  times  foi  water  and  soil  samples  are  summarized  in  Table  4-5. 
Holding  times  are  defined  as  the  maximum  length  of  time  that 
samples  may  be  held  before  the  completion  of  analytical  protocols.  All 
samples  were  chilled  in  a  temperature  range  between  2°  and  4°C  and 
were  maintained  at  that  temperature  through  transport  and 
subsequent  storage  at  the  analytical  laboratory. 

4. 4.5. 4  Ground  Water  Sample  Preservation.  Samples  collected  for  VOC 
analysis  were  preserved  with  no  more  than  two  drops  of  a  1:1  solution 
of  hydrochloric  acid  per  40-miUiliter  glass  VOC  vial.  The  vial  had 
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TABLE  4-5 

Summary  of  Holdittg  Times  for  Water  and  Soil  Samples 
152nd  Tactical  Reconnaissance  Group,  NVANG,  Reno,  Nevada 


Parameter 

Holding  Time 

Volatile  Organic 
Compounds 

Water  Samples 

Analyze  within  14  days  of  collection. 

Lead 

Analyze  within  6  montlis  of  collection. 

Total  Petroleum 
Hydrocarbons 

Extract  within  14  days  of  collection  and  analyze  within 

40  days  of  extrachon. 

Semivolatile  Organic 
Compounds 

Extract  within  14  days  of  collechon  and  analyze  within 

40  days  of  extrachon. 

Soil  Samples 

Volatile  Organic 
Compouiids 

Analyze  within  14  days  of  collection. 

Total  Petroleum 
Hydrocarbons 

Extract  within  7  days  of  collection  and  analyze  within 

40  days  of  extrachon. 

Semivolatile  Organic 
Compounds 

Extract  within  14  days  of  collection  and  analyze  within 

40  days  of  extraction. 
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Teflon-lined  septa  within  the  lid.  Samples  collected  for  TPH  analysis 
were  collected  in  40-milliliter  glass  vials  with  Teflon  septa.  Samples 
collected  for  SVOC  analysis  were  stored  in.  a  1-liter  amber  glass  bottle 
with  a  Teflon-lined  lid.  Samples  collected  for  lead  analysis  were 
preserved  in  a  200-milliliter  polyethylene  container.  All  ground  water 
samples  were  stored  in  ice  chests  with  enough  ice  to  maintain  samples 
at  a  temperature  less  than  4°C. 

4.4.5. 5  Soil  Sample  Preservation.  All  soil  samples  submitted  for 
laboratory  analysis  were  contained  in  brass  sleeves.  Immediately  upon 
removal  from  the  split-spoon  sampler,  the  ends  of  the  filled  brass 
sleeves  were  covered  first  with  Teflon  (a  moisture  barrier)  and  then 
with  a  fitted  plastic  cap.  Samples  were  then  placed  in  individual 
Gladlock  bags  and  stored  in  an  ice  chest  with  enough  ice  to  maintain 
samples  at  a  temperature  of  less  than  4°  C. 


4.5  Location  and  Elevation  Survey 


Locatic  and  elevation  surveys  at  the  NVANG  were  performed  by 
Pyramid  Engineers  &l  Land  Sun^eyors,  Inc.,  of  Reno,  Nevada.  The 
locations  of  RI  wells  and  soil  borings  were  tied  into  the  state  plane 
coordinate  system  using  control  points  previously  surveyed  during  the 
SI.  The  elevations  of  soil  borings  and  monitoring  wells  were  also  tied 
into  control  points  previously  surveyed  during  the  SI.  Appendix  D 
contains  coordinates  and  elevations  of  soil  borings  and  monitoring 
wells  surveyed  during  the  I^. 


4.6  Investigation  Derived  Wastes 


Wastes  generated  during  the  RI  field  investigation  consisted  of  soil 
cuttings  from  drilling  activities,  well  equipment  decontamination 
water,  development  water,  and  solid  wastes. 

Drill  cuttings  from  each  well  were  .segregated  and  contained  in  labeled, 
55-gallon  steel  drums  at  the  time  of  drilling.  Well  development  waters 
were  also  segregated  by  well  and  contained  in  55-gallon  steel  drums. 
The  drums  were  moved  from  each  II^  site  to  a  centralized  staging  area 
at  the  Base.  Recommendations  regarding  disposition  of  drill  cuttings 
are  provided  in  Appendix  G. 

Equipment  decontamination  water  was  contained  in  a  4,000-gallon 
polyethylene  tank.  At  the  completion  of  sampling  activities,  on  May 


4-20 


FINAL 


26,  1995,  water  samples  were  collected  from  the  tank  using  a  disposable 
bailer,  ^'he  samples  were  submitted  for  laboratory  analysis  and  were 
analyzed  for  VOCs  using  EPA  Method  8010/8020,  TPH  using  EPA 
Method  8015  Modified  (JP-4  and  gasoline  standards),  and  metals 
including  cadmium,  chromium,  copper,  lead,  nickel,  and  zinc  using 
EPA  Method  6010.  These  analytical  methods  were  chosen  according  to 
City  of  Reno  guidelines  and  based  on  conversations  with  Mr.  Dennis 
Dobyns,  Environmental  Control  Section,  City  of  Reno. 

According  to  Mr.  Dennis  Dobyns,  water  contained  in  the  tank  had  to 
meet  drinking  water  standards  to  be  acceptable  for  discharge  into  the 
sanitary  sewer.  Analytical  results  of  tank  water  samples  indicated  that 
benzene  was  the  only  compound  detected  at  a  concentration  above 
federal  drinking  water  MCLs.  No  federal  drinking  water  MCLs  are 
available  for  TPH. 

Water  contained  in  the  tank  was  resampled  on  June  20,  1995.  The 
sample  was  analyzed  for  BTEX  using  EPA  Method  8240,  and  TPH  using 
EPA  Method  8015  Modified  (gasoline  standard).  TPH  was  not  detected 
above  detection  limits,  and  BTEX  were  detected  at  concentrations  lower 
than  federal  drinking  water  MCLs.  Based  on  these  results,  the  water 
contained  in  the  tank  was  discharged  to  the  sanitary  sewers  at  the 
NVANG  Base.  Analytical  results  for  both  rounds  of  tank  water 
sampling  are  included  in  Appendix  G. 

Well  development  and  sample  purge  water  was  containerized  in 
55-gallon  steel  drums.  Recommendations  regarding  disposition  of  this 
containerized  water  are  provided  in  Appendix  G. 

Solid  wastes  generated  during  the  RI  field  work  (paper  and  plastic) 
were  disposed  of  with  regular  Base  trash. 
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SECTION  5.0 


INVESTIGATION  FINDINGS 


The  following  section  presents  a  summar\'  of  RI  findings  at  the 
NVANG  Base,  including  information  regarding  basewide  geologic  and 
hydrologic  conditions,  background  soil  and  ground  water  quality,  and 
site  characterization  findings  for  IRP  Sites  4,  5,  7,  and  14.  This  section 
also  provides  conclusions  based  on  the  findings  for  the  four  IRP  sites 
investigated. 


5.1  Basewide  Geologic  and  Hydrogeologic  Investigation  Results 


Review  of  data  collected  during  both  RI  and  SI  drilling  activities 
suggests  that  the  near-surface  geologx'  consists  of  lacustrine  siltv  clav 
underlain  by  alluvial  sand  and  gravel.  A  fence  diagram  for  the  entire 
base  was  prepared  by  ORNL/ETS  as  part  of  the  SI  (Figure  5-1).  The 
fence  diagram  illustrates  some  of  the  r^tionship>s  between  the  surface 
silty  clay  and  underlying  alluvium.  On  the  western  side  of  the  Base, 
the  surface  silty  clay  is  underlain  by  a  fine-grained  sand  unit  containing 
var\'ing  amounts  of  site.  This  fine-grained  sand  unit  pri>gressive  thins 
and  becomes  coarser  grained  from  west  to  east.  The  fine-grained  sand 
is  underlain  by  a  well-graded  gravelly  sand  with  varving  amounts  of 
gravel  and  cobbles.  The  top  of  the  gravelly  .sand  unit  is  tvpicallv 
encountered  at  depths  ranging  from  5  to  10  feet  below  ground  surface 
(bgs)  and  is  the  most  hydrologically  significant  unit  at  the  Base,  based 
on  aquifer  testing,  as  discussed  below. 

Ground  water  occurs  in  the  course  grained  alluvium  (sand  and 
gravelly  sand)  at  the  Base.  The  surface  silty  clay  layer  acts  as  a  confining 
unit  for  the  underlying  coarse  grained  alluvium  in  areas  at  the 
NVANG  Base  where  the  elevation  of  the  piezometric  surface  in  the 
coarse  grained  alluvium  is  above  the  base  of  the  surface  silty  clay  layer. 
In  these  areas,  ground  water  is  initially  encountered  immediately 
below  the  bottom  of  the  surface  silty  clay  layer.  After  this  layer  is 
penetrated  by  a  borehole  or  well,  water  levels  rise  to  elevations  above 
the  bottom  of  the  confining  unit. 

Water  level  measurements  were  measured  during  both  SI  and  RI 
activities  for  the  purpose  of  preparing  potentiometric  maps  for  the 
Base.  Figures  5-2  through  5-4  are  potentiometric  maps  for  the  Base  and 
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were  constructed  based  on  data  collected  during  SI  activities  for  the 
months  of  December  1992,  February  1993,  and  March  1993.  Figures  5-5, 
5-6,  and  5-6A  present  potentiometric  maps  based  on  data  collected 
during  RI  activities  in  May  1995,  August  1995,  and  November  1995.  It 
is  apparent  that  the  RI  potentiometric  maps  are  less  detailed  than  those 
constructed  based  on  SI  data.  The  reason  for  this  difference  in  detail  is 
that  all  of  the  piezometers  constructed  during  the  SI  had  been 
abandoned  prior  to  the  start  of  RI  field  work.  Additionally,  several  SI 
monitoring  wells  had  been  either  destroyed  and/or  covered  up  by 
various  construction  activities  at  the  Base.  Table  4-3  presents  a 
summary  of  the  remaining  monitoring  wells  at  the  Base. 

Despite  the  difference  in  degree  of  detail,  all  of  the  potentiometric  maps 
presented  illustrate  the  general  east-southeast  direction  of  ground 
water  flow  at  the  Base.  Additionally,  it  appears  that  only  minor 
variation  (i.e.,  generally  less  than  2  feet)  has  occurred  in  water  levels 
measured  at  individual  monitoring  wells  during  the  period  December 
1992  through  November  1995. 

Hydraulic  testing  was  performed  by  ORNL/ETS  as  part  of  the  SI  for  the 
Base  to  determine  the  overall  hydraulic  properties  of  the  aquifer. 
Figure  5-7  shows  the  monitoring  wells  at  which  aquifer  testing  was 
conducted.  Estimated  transmissivity  values  of  the  shallow  aquifer  at 
the  Base  range  from  39  to  3,110  feet  squared  per  day,  as  summarized  on 
Table  5-1. 

Ground  water  monitoring  has  been  performed  at  three  monitoring 
wells  located  adjacent  to  IRP  Site  12  -  Aircraft  Parking  Apron  Area 
(monitoring  wells  MW08,  MW26,  and  MW27).  IRP  Site  12  -  Aircraft 
Parking  Apron  Area  was  previously  investigated  by  OpTech,  as  detailed 
in  Section  2.2.2  of  this  report.  Table  5-2  summarizes  the  monitoring 
results  of  these  monitoring  wells,  including  data  collected  during  RI 
monitoring  activities.  The  most  significant  finding  is  the  historic 
detection  of  TCE,  and  its  byproducts  cis-l,2-dichloroethylene  (cis-1,2- 
DCE)  and  trans-l,2-dichloroethylene  (trans-l,2-DCE)  in  ground  water 
samples  collected  from  monitoring  well  MW08.  TCE  has  occasionally 
been  detected  in  monitoring  well  MW08  ground  water  samples  at 
concentrations  ranging  from  1  to  27  gg/l.  The  current  MCE  for  TCE  is  5 
gg/1.  Other  VOCs  have  also  been  detected  in  Site  12  -  Aircraft  Parking 
Apron  Area  ground  water  samples;  1,1-dichloroethane,  1,1,1- 
trichloroethane,  and  2-butanone.  Neither  these  other  VOCs  nor  cis- 
and  trans-l,2-DCE  have  been  detected  at  concentrations  exceeding  their 
respective  MCLs. 
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TABLE  5-2 

Organic  Compounds  Detected  in  Site  12  -  Aircraft  Parking  Apron  Area  Ground  Water 
152nd  Tactical  Reconnaissance  Group,  WANG,  Reno,  Nevada 
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5.2  Background  Sampling  Results 


The  ORNL/ETS  SI  included  collection  of  background  soil  and  ground 
water  samples.  The  following  sections  summarize  the  results  of 
ORNL/ETS's  background  investigation. 


5.2.1  Background  Soil  Investigation  Results 

ORNL/ETS  drilled  and  sampled  two  background  soil  borings  during  SI 
investigation  activities.  The  borings  were  subsequently  completed  as 
monitoring  wells  MWOl  and  MW02  (Figure  5-5).  The  background  soil 
boring  sites  were  placed  in  areas  reported  to  have  had  no  waste 
management  activities  and  in  areas  upgradient  of  the  IRP  sites  under 
investigation. 

Four  soil  samples  were  collected  for  chemical  analysis  from  the  boring 
located  at  monitoring  well  site  MWOl  at  depths  of  2,  4,  6,  and  8  feet  bgs. 
Three  soil  samples  were  collected  for  chemical  analysis  from  the  boring 
located  at  monitoring  well  site  MW02  at  depths  of  4,  6,  and  8  feet  bgs. 
The  soil  samples  analyzed  for  both  VOCs  and  SVOCs. 

Three  VOCs  were  detected  in  background  soil  samples:  chloroform 
(2  jig/kg),  methylene  chloride  (200  gg/kg),  and  acetone  (4,400  gg/kg). 
Two  SVOCs  were  detected  in  background  soil  samples: 
bis(2-ethylhexyl)phthalate  (44  >-0  69  gg/kg)  and  4-nitrophenol 
(43  gg/kg). 

5.2.2  Background  Ground  Water  Investigation  Results 

ORNL/ETS  collected  background  ground  water  samples  from 
monitoring  wells  MWOl  and  MW02  during  two  sampling  rounds 
during  SI  investigation  activities.  Three  VOCs  were  detected  in 
background  ground  water  samples:  chloroform  (2  gg/1),  toluene 
(1  gg/1),  and  carbon  disulfide  (9  gg/1).  Three  SVOCs  were  detected  in 
background  ground  water  samples:  di-n-butyl  phthalate  (1  to  2  gg/1), 
butylbenzy]  phthalate  (1  gg/1),  and  diethyl  phthalate  (1  gg/1). 


5.3  Site  4  -  Former  FTA 


The  following  is  a  description  of  R1  acti\dties  at  IRP  Site  4  -  Former 
FTA,  including  geologic  and  hydrologic  investigation  results,  screening 
results,  soil  and  ground  water  investigation  results,  and  conclusions. 
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5.3.1  Geologic  and  Hydrologic  Investigation  Results 

The  subsurface  lithologies  encountered  at  Site  4  -  Former  FTA  are  fill 
material,  yellowish-brown  to  gray  silty  clay  with  occasional  sand,  light- 
gray  to  gray-brown,  fine-  to  medium-grained,  poorly  graded  sand,  and 
very  dark  gray,  well-graded  sandy  gravel  with  occasional  cobbles.  The 
geologic  cross  section  presented  in  Figure  5-8  was  constructed  using 
lithologic  data  from  monitoring  wells  MW02,  MW03,  MW04,  and 
MW28. 

Approximately  2  feet  of  fill  material  are  present  across  the  entire  site. 
The  underlying  silty  clay  is  approximately  2  feet  thick  across  most  of 
the  site  but  thickens  to  5  feet  in  monitoring  well  MW04  on  the  eastern 
edge.  The  underlying  poorly  graded  sand  averages  about  4  feet  in 
thickness  at  Site  4  -  Former  FTA  and  gradually  thickens  to  the 
southwest.  Thickness  of  the  water-bearing,  well-graded  sand  was  not 
determined  because  none  of  the  monitoring  wells  penetrated  through 
it  completely. 

Water  level  elevation  data  collected  at  Site  4  -  Former  FTA  monitoring 
wells  were  evaluated  and  the  ground  water  flow  direction  was 
determined  to  be  to  the  east  during  RI  field  work  (late  May  1995)  and 
during  quarterly  monitoring  conducted  at  the  site  (mid-August  1995 
and  November  1995).  Potentiometric  surface  maps  for  the  entire 
NVANG  Base  are  presented  in  Figures  5-5,  5-6,  and  5-6A. 

Confined  aquifer  conditions  were  encountered  during  drilling  of  the  Rl 
soil  borings  and  monitoring  wells  at  this  site.  The  surficial  silty  clay 
layer  serves  as  the  confining  unit  for  the  underlying  sand/gravelly 
sand  aquifer.  Figure  5-8  illustrates  that  water  level  elevations 
measured  in  monitoring  wells  MW04  and  MW28  arc  approximately  4 
feet  above  the  base  of  the  ccmfining  unit. 


5.3.2  Screening  Results 

Appendix  B  presents  the  results  of  field  screening  of  soil  samples  and 
ground  water  samples  using  the  field  GC.  The  results  of  the  field 
screening  generally  correlated  with  the  results  of  the  laboratory 
analysis.  The  field  GC  results  are  also  summarized  on  the  lithologic 
logs  presented  in  Appendix  C. 


5.3.3  Soil  Investigation  Results 

Soil  samples  were  collected  for  chemical  analysis  using  a  split-spoon 
drive  sampler  during  drilling  of  soil  borings  SB4-1  through  SB4'7, 
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located  at  Site  4  -  Former  FTA.  Soil  sample  and  screening  procedures 
are  described  in  detail  in  Section  4.4.  Table  5-3  summarizes  the  soil 
sampling  program  for  chemical  analysis. 

Chain-of-Custody  Records  are  included  in  Appendix  E.  Complete 
analytical  results  for  soil  samples  collected  from  soil  borings  drilled  at 
Site  4  -  Former  FTA  are  available  at  the  locations  specified  in  Appendix 
F.  Summaries  of  detected  compounds  from  the  laboratory  analysis  are 
presented  in  Tables  5-4  through  5-6.  The  summary  data  are  presented 
by  soil  boring  number  and  depth  at  which  each  sample  was  collected. 
The  identifier  for  each  sample  is  indicative  of  sample  collection  depth. 
For  example,  sample  identifier  SB4-4-5.5  denotes  the  soil  sample 
collected  at  soil  boring  SB4-4  at  a  depth  of  5.5  to  6.0  feet  bgs. 

5.3.3. 1  Volatile  Organic  Compounds.  Several  VOCs  were  detected  in 
soil  samples  collected  from  soil  borings  SB4-2  and  SB4-4  through  SB4-7: 
acetone  (24  to  1,910  gg/kg),  benzene  (79  gg/kg),  2-butanone  (475  to  1,160 
gg/kg),  chlorobenzene  (245  to  2,350  gg/kg),  ethylbenzene  (58  to  3,400 
gg/kg),  toluene  (120  gg/kg),  and  xylenes  (976  to  12,000  gg/kg).  In 
general,  the  highest  VOC  concentrations  in  Site  4  -  Former  FTA  soil 
samples  were  detected  in  sample  SB4-5-7.5  (Table  5-4  and  Figure  5-9). 

5.3.3.2  Semivolatile  Organic  Compounds.  SVOCs  were  detected  only  in 
soil  samples  collected  from  soil  boring  SB4-5.  The  following  SVOCs 
were  detected  in  one  or  more  soil  samples  collected  from  this  soil 
boring;  1,2,4-trichlorobenzene  (2,640  to  10,500  gg/kg),  1,2- 
dichlorobenzene  (2,940  to  22,500  gg/kg),  1,3-dichlorobenzene  (1,170  to 
8,320  gg/kg),  1,4-dichlorobenzene  (1,220  to  8,960  gg/kg), 
2,4-dichlorophenol  (240  gg/kg),  2-methylnaphthalene  (634  to  728 
gg/kg),  and  4-methylphenol  (659  to  714  gg/kg).  In  general,  the  highest 
SVOC  concentrations  in  Site  4  -  Former  FTA  soil  samples  were  detected 
in  soil  sample  SB4-5-/.5  (Table  5-5  and  Figure  5-9). 

5. 3. 3. 3  Total  Petroleum  Hydrocarbons.  TPH  were  detected  at 
concentrations  ranging  from  3.42  to  1,400  milligrams  per  kilogram 
(mg/kg)  in  soil  samples  collected  from  soil  borings  SB4-3,  SB4-5,  and 
SB4-6.  The  highest  TPH  concentration  in  Site  4  -  Former  FTA  soil 
samples  was  detected  in  soil  sample  SB4-5-7.5  (Table  5-6  and 
Figure  5-10). 

5.3.4  Ground  Water  Investigation  Results 

Ground  water  samples  were  collected  from  Site  4  -  Former  FTA  in  May 
1995  from  monitoring  wells  MW03,  MW04,  MW05,  MW28,  and 
MW29.  Monitoring  wells  MW04,  MW05,  MW28,  and  MW29  were 
resampled  in  July  1995  for  VOC  analysis  due  to  quality  control 
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_ TABLE  5-3 

Summary  of  Site  4  -  Former  FTA  Soil  and  Ground  Water  Sample  Collection  Activities 
152nd  Tactical  Reconnaissance  Group,  NVANG,  Reno,  Nevada 


Matrix 

Location  Identifier 

Date  Sampled 

Samplmg  Depths*,  feet  below  ground  level 

SB4-1 

5/16/95 

1.5,  3,5,  5.5, 9.5 

SB4-2 

5/17/95 

2, 3,5, 5.5,  7.5 

SB4-3 

5/17/95 

1.5, 3.5, 5.5 

Soil 

SB4-4 

5/16/95 

1,5, 3.5,  5,5, 7.5,9 

SB4-5 

5/16/95 

1.5, 3.5, 5.5, 7.5,  9 

SB4-6 

5/16/95 

1.5, 5.5,  7.5,10,11.5 

SB4-7 

5/17/95 

1.5,  3,5,  5.5,  7.5 

MW03 

5/14/95 

8/23/95 

11/16/95 

NA 

MW04 

5/25/95 

7/12/95” 

8/23/95 

11/15/95 

NA 

Ground  Water 

MW05 

5/24/95 

7/13/95” 

8/24/95 

11/16/95 

NA 

MW28 

5/24/95 

7/12/95” 

8/23/95 

11/15/95 

NA 

MW29 

5/24/95 

7/12/95” 

8/23/95 

11/15/95 

NA 

*  -  Sample  depth  listed  is  at  the  top  of  a  6-inch  sample  interval 
**  =  Resampling  date 
NA  =  not  applicable 
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_ _ TABLE  5-6 

Total  Petroleum  Hydrocarbons  Detected  in  Site  4  -  Former  FTA  Soil 
152nd  Tactical  Reconnaissance  Group,  NVANG,  Reno,  Nevada 


Location  Identifier 

Date  Sampled 

Laboratory  Number 

TPH,  mg/kg 

SB4-1-3.5 

05/16/95 

88262 

ND 

SB4-1-5.5 

05/16/95 

88263 

ND 

SB4-1-9.5 

05/16/95 

88264 

ND 

SB4-1-9.5* 

05/16/95 

88265 

ND 

SB4-2-2.0 

05/17/95 

88281 

ND 

SB4-2-5.5 

05/17/95 

88282 

ND 

SB4-2-7.5 

05/17/95 

88283 

ND 

SB4-3-1.5 

05/17/95 

88278 

ND 

SB4-3-3.5 

05/17/95 

88279 

ND 

SB4-3-5.5 

05/17/95 

88280 

3.42 

SB4-4-5.5 

05/16/95 

88272 

ND 

SB4-4-7.5 

05/16/95 

88273 

ND 

SB4-4-9.0 

05/16/95 

88274 

ND 

SB4-4-9.0* 

05/16/95 

88275 

ND 

SB4-5-5.5 

05/16/95 

88269 

324 

SB4-5-7.5 

05/16/95 

88270 

1400 

SB4-5-9.0 

05/16/95 

88271 

178 

SB4-6-5.5 

05/16/95 

;  88266 

1 

ND 

SB4-6-10.0 

;  05/16/95 

88267 

192 

SB4-6-11.5 

:  05/16/95 

!  88268 

ND 

SB4-7-3.5 

05/17/95 

88288 

ND 

SB4-7-5.5 

05/17/95 

'  88285 

;  ND 

SB4-7-7.5 

05/17/95 

;  88286 

'  ND 

Cleanup  Level  j  210 


=  duplicate 

mg/kg  =  milligrams  per  kilograms 
TPH  =  total  petroleum  hydrocarbons 
ND  =  not  detected 
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problems  encountered  by  the  analytical  laboratory.  For  the  purpose  of 
this  RI  Report,  the  analytical  data  for  the  July  1995  sampling  event 
supersede  the  VOC  analysis  of  the  original  RI  samples  collected  in  May 
1995.  Quarterly  monitoring  rounds  were  conducted  at  the  site  in 
August  1995  and  November  1995. 

Ground  water  sampling  and  screening  procedures  are  described  in 
detail  in  Section  4.4.  T  le  5-3  summarizes  the  ground  water  sampling 
program  for  chemical  a-.alysis. 

Complete  analytical  results  for  ground  water  samples  collected  from 
monitoring  wells  at  Site  4  -  Former  FTA  are  available  at  the  locations 
specified  in  Appendix  F.  Summaries  of  detected  compounds  from  the 
laboratory  analyses  are  presented  in  Tables  5-7  through  5-9.  Section 

2.3.1  presents  a  summary  of  ground  water  chemical  quality  data 
collected  from  Site  4  -  Former  FTA  monitoring  wells  prior  to  the  RI. 

5.3.4. 1  Volatile  Organic  Compounds.  VOCs  were  not  detected  in  PI 
ground  water  samples  collected  from  mw-nitoring  v/ell  MW03.  Several 
VOCs  were  detected  in  ground  water  samples  collected  from 
monitoring  wells  MW04,  MW05,  and  MW28:  TCE  (0.5  to  12  pg/l), 
benzene  (9  to  23  |ig/l)/  ethylbenzene  (14  to  150  |xg/l),  toluene  (15  to  50 
pg/l),  total  xylenes  (0.4  to  690  |ig/l),  chlorobenzene  (1  |ig/l)/  1,2- 
dichloro.benzene  (0.4  to  13  |ig/l),  1,3-dichlorobenzene  (0.5  to  4.1  |ig/l), 
and  1,4-dichiorobenzene  (0.5  to  5.3  gg/l).  Methylene  chloride  was  the 
only  VOC  detected  in  monitoring  well  MW29  ground  water  samples. 
Detection  of  this  compound  is  considered  to  be  indicative  of  laboratory 
contamination  because  methylene  chloride  was  also  detected  at  a 
similar  concentration  in  an  associated  trip  blank  (Table  5-7). 

Figure  5-11  shows  the  horizontal  extent  of  benzene  in  Site  4  -  Former 
FTA  ground  water.  Figures  5-12,  5-13,  and  5-13A  show  the  horizontal 
extent  of  TCE  in  ground  water  in  the  two  areas  where  the  compound 
has  been  detected  in  ground  water  underlying  the  NVANG  Base; 
monitoring  well  MW05  at  Site  4  -  Former  FTA  and  monitoring  well 
MW08  at  Site  12  -  Aircraft  Parking  Apron  Area. 

5. 3.4. 2  Semivolatile  Organic  Compounds.  SVOCs  were  not  detected  in 
RI  ground  water  samples  collected  from  monitoring  wells  MW03  and 
MW04.  SVOCs  were  detected  in  ground  water  samples  collected  from 
monitoring  wells  MW05,  MW28,  and  MW29  (Table  5-8).  Naphthalene 
was  detected  at  concentrations  ranging  from  of  7  to  16  pg/1  in  ground 
water  samples  collected  from  monitoring  well  MW05.  Bis(2- 
ethylhexyl)phthalate  was  detected  in  ground  water  samples  collected 
from  monitoring  well  MW28  at  a  concentration  of  2  |ig/i.  1,2- 
dichlorobenzene  was  detected  in  ground  water  samples  collected  from 
monitoring  well  MW29  at  concentrations  ranging  from  1.5  to  3  pg/1. 
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_ _ TABLE  5-7 

Volatile  Organic  Compounds  Detected  in  Site  4  -  Former  FTA  Croimd  Water 
152nd  Tactical  Reconnaissance  Group,  NVANG,  Reno,  Nevada 


_ TABLE  5-8 

Semivolatile  Organic  Compounds  Detected  in  Site  4  •  Former  FTA  Ground  Water 
152nd  Tactical  Reconnaissance  Group,  NVANG,  Reno,  Nevada 


*  =  duplicate 
ND  =  not  detected 
{-)  =  not  reported 

MCL  =  maximum  contaminant  level 
KA  =  not  available 
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_ _ TABLE  5-9 

Total  Petroleum  Hydrocarbons  Detected  in  Site  4  -  Former  FTA  Ground  Water 
152nd  Tactical  Reconnaissance  Group,  NVANG,  Reno,  Nevada 


Location  Identifier 

Date  Sampled 

Laboratory  Number 

TPH,,ug/l 

MW03 

5/14/95 

88123 

ND 

MW03 

8/23/95 

114163-0007-SA 

ND 

MW03 

11/16/95 

115997-0001-SA 

ND 

MW04 

5/25/95 

88867 

ND 

MW04 

8/23/95 

114163-0008-SA 

ND 

MW04 

11/15/95 

115954-0016-SA 

ND 

MW05 

5/24/95 

88779 

2,100 

MW05 

8/24/95 

114200-0002-SA 

5,000 

MW05 

11/16/95 

115997-0005-SA 

1,300 

MW05* 

11/16/95 

115997-0006-SA 

1,000 

MW28 

5/24/95 

88782 

ND 

MW28 

8/23/95 

114163-0002-SA 

ND 

MW28 

11/15/95 

115954-0015-SA 

ND 

MW29 

5/24/95 

88780 

ND 

MW29* 

5/24/95 

88781 

ND 

MW29 

8/23/95 

114163-0003-SA 

ND 

MW29 

11/15/95 

115954-0014-SA 

ND 

*  =  duplicate 

TPH  =  total  petroleum  hydrocarbons 
pg/I  =  micrograms  per  liter 
ND  =  not  detected 
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5.3.4.3  Total  Petroleum  Hydrocarbons  and  Lead.  TPH  were  detected 
only  in  RI  ground  water  samples  collected  from  monitoring  well 
MW05  (2,100  to  5,000  pg/l).  Table  5-9.  Lead  was  not  detected  in  Rl 
ground  water  samples  collected  from  monitoring  wells  MW03,  MW04, 
MW05,  MW28,  and  MW29. 


5.3.5  Conclusions 

ERM  compared  the  results  of  SI  and  RI  soil  and  ground  water  chemical 
analyses  for  Site  4  -  Former  FTA  to  numerical  cleanup  standards 
developed  for  the  NVANG  Base.  The  development  of  these  cleanup 
standards  is  described  in  Section  8.0  -  Risk  Assessment.  The  purpose  of 
the  comparison  was  to  identify  areas  of  ground  water  and  soils  that 
may  require  remediation.  The  results  of  the  comparison  indicated  that 
the  following  compounds  equaled  or  exceeded  cleanup  standards  in 
one  or  more  RI  and/or  SI  samples: 

•  Ground  water:  TCE  and  benzene;  and 

•  Soil:  TPH,  1,2,4-trichlorobenzene  (1,2,4-TCB),  and  1,4- 
dichlorobenzene  (1,4-DCB). 

Figure  5-14  depicts  the  approximate  area  where  organic  compounds  in 
soils  exceed  cleanup  standards.  This  figure  also  shows  the  collection 
depths  of  those  soil  samples  in  which  the  TPH,  1,2,4-TCB  and  1,4-DCB 
exceeded  cleanup  goals.  In  general,  the  area  of  soils  exceeding  cleanup 
standards  is  relatively  small  and  is  in  the  immediate  vicinity  of  soil 
borings  SB4-5,  BH14,  and  BH12.  This  area  is  located  immediately 
upgradient  from  monitoring  well  MW05  and  potentially  provides  a 
continuing  source  of  petroleum-derived  hydrocarbons  and  other  VOCs 
to  Site  4  -  Former  FTA  ground  water.  It  is  recommended  that  an  FS  be 
performed  for  Site  4  -  Former  FTA  soils  based  on  the  potential  threat  to 
ground  water  quality  posed  by  TPH,  1,2,4-TCB,  and  1,4-DCB. 

Figure  5-15  depicts  the  approximate  area  where  organic  compounds  in 
ground  water  exceed  cleanup  standards  with  respect  to  TCE  and 
benzene.  This  area  is  confined  to  the  immediate  vicinity  of 
monitoring  well  MW05.  When  first  sampled  in  March  1992,  TCE  and 
benzene  concentrations  in  monitoring  well  MW05  ground  water 
samples  were  20  and  18  pg/1,  respectively.  Ground  water  samples 
collected  from  monitoring  well  MW05  in  July  1995  contained  lower 
concentrations  of  TCE  and  benzene.  Because  an  area  of  upgradient 
soils  appear  to  be  the  source  of  benzene  and  other  VOCs  to  ground 
water,  remedial  activities  performed  for  Site  4  -  Former  FTA  soils  is 
likely  to  result  in  further  reduction  in  concents  ntions  of  these 
compounds  in  ground  water.  Therefore,  it  is  recommended  that  long- 
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term  monitoring  be  performed  for  Site  4  -  Former  FTA  ground  water, 
based  on  the  limited  extent  of  ground  water  affected  and  based  on  the 
current  declining  concentration  trend  for  TCE  and  benzene. 


5.4  Site  5  -  Former  FTA 

The  following  is  a  description  of  RI  activities  at  IRP  Site  5  -  Former 
FTA,  including  geologic  and  hydrologic  investigation  results,  screening 
results,  soil  and  ground  water  investigation  results,  and  conclusions. 


5.4.1  Geologic  and  Hydrologic  Investigation  Results 

The  subsurface  encountered  at  Site  5  -  Former  FTA  is  comprised  of  fill 
material,  yellowish-brown  to  gray-brown  silty  clay  with  occasional 
sand,  light-gray  to  gray-brown,  fine-  to  medium-grained,  poorly  graded 
sand,  and  very  dark  gray,  well-graded  sandy  gravel  with  occasional 
cobbles  and  pale-gray  to  olive-brown  sandy  silt  streaks.  The  geologic 
cross  section  presented  in  Figure  5-16  was  constructed  using  lithologic 
data  from  monitoring  wells  MW17,  MW19,  MW30,  and  MW32. 

Approximately  3  to  10  feet  of  fill  material  is  present  at  Site  5  -  Former 
FTA.  The  underlying  silty  clay  reaches  a  maximum  thickness  of  6  feet 
in  monitoring  well  MW17.  At  monitoring  well  MW17,  the  underlying 
well-graded  sandy  gravel  is  upwardly  fining.  At  monitoring  well 
MW19,  the  silty  clay  is  underlain  by  6  feet  of  well-graded  gravelly  sand 
that  contains  a  2- foot- thick  silt  lens.  Underlying  the  gravelly  sand  is 
another  6  feet  of  poorly-graded,  fine-grained,  dark-olive  sand.  Actual 
thickness  of  the  water-bearing,  well-graded  sand  was  not  determined 
because  none  of  the  monitoring  wells  penetrated  through  it 
completely. 

Water  level  elevation  data  collected  at  Site  5  -  Former  FTA  monitoring 
wells  were  evaluated  and  the  ground  water  flow  direction  was 
determined  to  be  to  the  southeast  during  RI  field  work  (late  May  1995) 
and  during  quarterly  monitoring  conducted  at  the  site  (mid-August 
1995  and  November  1995).  Potentiometric  surface  maps  for  the  entire 
NVANG  Base  are  presented  in  Figures  5-5,  5-6,  and  5-6A. 

Confined  aquifer  conditions  were  encountered  during  drilling  all  of 
the  RI  soil  borings  and  monitoring  wells  at  this  site.  The  surficial  silty 
clay  layer  serves  as  the  confining  unit  for  the  underlying  sand /gravelly 
sand  aquifer.  Figure  5-16  illustrates  that  water  level  elevations 
measured  in  monitoring  wells  MW17,  MW30,  and  MW32  are 
approximately  2  to  6  feet  above  the  base  of  the  confining  unit. 
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5.4.2  Screening  Results 

Appendix  B  presents  the  results  of  field  screening  of  soil  samples  and 
ground  water  samples  using  the  field  GC,  The  results  of  the  field 
screening  generally  correlated  with  the  results  of  the  laboratory 
analysis.  The  field  GC  results  are  also  summarized  on  the  lithologic 
logs  presented  in  Appendix  C. 


5.4.3  Soil  Investigation  Results 

Soil  samples  were  collected  for  chemical  analysis  using  a  split-spoon 
drive  sampler  during  drilling  of  soil  borings  SB5-1  through  SB5-4, 
located  at  Site  5  -  Former  FTA.  Soil  sample  and  screening  procedures 
are  described  in  detail  in  Section  4.4.  Table  5-10  summarizes  the  soil 
sampling  program  for  chemical  analysis. 

Complete  analytical  results  for  soil  samples  collected  from  soil  borings 
drilled  at  Site  5  -  Former  FTA  are  available  at  the  locations  specified  in 
Appendix  F.  Summaries  of  detected  compounds  from  the  laboratory 
organic  analysis  are  presented  in  Tables  5-11  and  5-12.  The  summary 
data  are  presented  by  soil  boring  number  and  depth  at  which  each 
sample  was  collected.  The  identifier  for  each  sample  is  indicative  of 
sample  collection  depth.  For  example,  sample  identifier  SB5-1-5.5 
denotes  the  soil  sample  collected  at  soil  boring  SB5-1  at  a  depth  of  5.5  to 
6.0  feet  bgs. 


5.4.3. 1  Volatile  Organic  Compounds.  Several  VOCs  were  detected  in 
soil  samples  collected  from  soil  borings  SB5-2  through  SB5-4:  4-methyl- 
2-pentanone  (41  gg/kg),  acetone  (13  to  277  gg/kg),  ethylbenzene  (211 
gg/kg),  toluene  (255  gg/kg),  and  xylenes  (15  to  2,040  gg/kg).  In  general, 
the  highest  VOC  concentrations  in  Site  5  -  Former  FTA  soil  samples 
wore  detected  in  sample  SB5-2-2  (Table  5-11  and  Figure  5-17). 

5. 4. 3. 2  Semivolatilo  Organic  Compounds.  No  SVOCs  were  detected  in 
samples  collected  from  Site  5  -  Former  FTA  soil  borings. 

5. 4. 3. 3  Total  Petroleum  Hydrocarbons.  TFH  were  detected  in  only  two 
samples  collected  from  soil  boring  SB5-2  at  conceni  rations  ranging 
from  12.5  to  288  mg/kg  (Table  5-12  and  Figure  5-18). 


5.4.4  Ground  Water  Investigation  Results 

Ground  water  samples  were  collected  from  Site  5  -  Former  FTA  in  May 
1995  from  monitoring  wells  MW17,  MW30,  and  MW32.  Monitoring 
wells  MW30  and  MW32  were  resampled  in  July  1995  for  VOC  analysis 
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_ TABLE  5-10 

Summary  of  Site  5  -  Former  FTA  Soil  ami  Ground  Water  Sample  Collection  Activities 
152nd  Tactical  Reconnaissance  Group,  NVANG,  Reno,  Nevada 


Matrix 

Location  Identifier 

Date  Santpled 

Sampling  Depths’,  feet  below  ground  level 

SB5-1 

5/21/<)5 

1.5 

SB5-2 

5/21/95 

2,  3.5,  5.5,  7.5 

Soil 

SB5-3 

5/21/95 

1.5,  3.5,  5.5,  7.5 

SB5-4 

5/21/95 

1.5, 3.5,  5.5,  7.0 

MW17 

5/12/95 

8/24/95 

11/14/95 

NA 

Ground  Water 

MW30 

5/25/95 

7/13/95" 

8/22/95 

11/14/95 

NA 

MW32 

5/24/95 

7/13/95" 

8/22/95 

11/14/95 

NA 

•  =  S.\rnplo  depth  listed  is  ut  tl\e  tup  of  n  6-im  li  interval 
*•  -  UesHinpliiij;  dale 
NA  -  not  iipplicnble 
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_ TABLE  5-12 

Total  Petroleum  Hydrocarbons  Detected  in  Site  5  -  Former  FTA  Soil 
152nd  Tactical  Reconnaissance  Group,  NVANG,  Reno,  Nevada 


Location  Identifier 

Date  Sampled 

Laboratory  Number 

TPH,  mg /kg 

SB5-1-1.5 

05/21/95 

88584 

ND 

SB5-2-2.0 

05/21/95 

88574 

288 

SB5-2-3.5 

05/21/95 

88575 

ND 

SB5-2-7.5 

05/21/95 

88576 

12.5 

SB5-3-3.5 

05/21/95 

88577 

ND 

SB5-3-5.5 

05/21/95 

88578 

ND 

SB5-3-7.5 

05/21/95 

88579 

ND 

SB5-4-3.5 

05/21/95 

88580 

ND 

SB5-4-5.5 

05/21/95 

88581 

ND 

SB5-4-5.5* 

05/21/95 

88582 

ND 

SB5-4-7.0 

05/21/95 

88583 

ND 

Cleanup  Level 

210 

*  =  duplifatc' 

nig/kg  =  niilligi'iim.s  per  kilograms 
Tl’i'I  =  total  petroleum  hydrocarbons 
ND  =  not  detected 
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clue  to  quality  control  problems  encountered  by  the  analytical 
laboratory.  For  the  purpose  of  this  RI  Report,  the  analytical  data  for  the 
July  1995  sampling  event  supersede  the  VOC  analysis  of  the  original  RI 
samples  collected  in  May  1995.  Quarterly  monitoring  rounds  v^^ere 
conducted  at  the  site  in  August  1995  and  November  1995. 

Ground  water  sampling  and  screening  procedures  are  described  in 
detail  in  Section  4.4.  Table  5-10  summarizes  the  ground  water 
sampling  program  for  chemical  analysis. 

Complete  analytical  results  for  ground  water  samples  collected  from 
monitoring  wells  at  Site  5  -  Former  FTA  are  available  at  the  locations 
specified  in  Appendix  F.  A  summary  of  detected  compounds  from  the 
laboratory  organic  analyses  are  presented  in  Tables  5-13  and  5-14. 
Section  2.3.2  presents  a  summary  of  ground  water  chemical  quality  data 
collected  from  Site  5  -  Former  FTA  monitoring  wells  prior  to  the  RI. 

5. 4. 4.1  Volatile  Organic  Compounds.  Several  VOCs  were  detected  in 
ground  water  samples  collected  from  monitoring  well  MW17:  benzene 
(11  to  14  Fg/l),  ethylbenzene  (3.8  to  20  qg/1),  toluene  (3  |ig/l),  and  total 
xylenes  (20  (ig/l).  Methylene  chloride  was  detected  in  ground  water 
samples  collected  from  monitoring  wells  MW17,  MW30,  and  MW32. 
Detection  of  this  compound  is  ctrnsidered  to  be  indicative  of  laboratory 
contamination  because  methylene  chloride  was  also  detected  at  a 
similar  concentration  in  an  associated  trip  blank  (Table  5-13).  Figure 
5-19  shows  the  distribution  of  benzene  in  Site  5  -  Former  FTA  ground 
water. 

5.4. 4. 2  Semivolatile  Organic  Compounds.  SVOCs  were  not  detected  in 
RI  ground  water  samples  collected  from  monitoring  wells  MW17, 
MW30,  and  MW32. 

5.4.4. 3  Total  Petroleum  Hydrocarbons  and  Lead.  TPH  were  not  detected 
in  RI  ground  water  samples  collected  from  monitoring  wells  MW30 
and  MW32  (Table  5-14).  TPH  were  detected  at  concentrations  ranging 
from  444  to  1,000  |ig/l  in  ground  water  samples  collected  from 
monitoring  well  MW17.  Lead  was  not  detected  in  RI  ground  water 
samples  collected  from  monitoring  wells  MW17,  MW30,  and  MW32. 

5.4.5  Conclusions 

ERM  compared  the  results  of  SI  and  RI  soil  and  ground  water  chemical 
analyses  for  Site  5  -  Former  FTA  to  numerical  cleanup  standards 
developed  for  the  NVANG  Base.  The  development  of  these  cleanup 
standards  is  described  in  Section  8.0  -  Risk  Assessment.  The  purpose  of 
the  comparison  was  to  identify  areas  of  ground  water  and  soils  that 
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_ _ TABLE  5-14 

Total  Petroleum  Hydrocarbons  Detected  in  Site  5  -  Former  FTA  Ground  Water 
152nd  Tactical  Reconnaissance  Group,  NVANG,  Reno,  Nevada 


Location  Identifier 

Date  Sampled 

Laboratory  Number 

TPH,pg/l 

MW17 

5/12/95 

88079 

444 

MW17 

8/24/95 

114200-0001-SA 

o 

o 

o 

MW17 

11/14/95 

115954-0003-SA 

ND 

MW30 

5/25/95 

88875 

ND 

MW30 

8/22/95 

114124-0002-SA 

ND 

MW30 

11/14/95 

115954-0004-SA 

ND 

MW32 

5/25/95 

888b8 

ND 

MW32 

8/22/95 

114124-0003-SA 

ND 

MW32 

11/14/95 

115954-0007-SA 

ND 

TPH  =  total  petroleum  hydrocarbons 
pg/1  =  micrograms  per  liter 
ND  =  not  detected 
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may  require  remediation.  The  results  of  the  comparison  indicated  that 
the  following  compounds  equaled  or  exceeded  cleanup  standards  in 
one  or  more  RI  and/or  SI  samples: 

•  Ground  water:  benzene;  and 

•  Soil:  TPH. 

Figure  5-20  depicts  the  approximate  area  where  TPH  in  soils  exceeds 
cleanup  standards.  This  figure  also  shows  the  collection  depths  of 
those  soil  samples  in  which  TPH  exceeded  cleanup  standards.  In 
general,  the  area  of  soils  exceeding  cleanup  standards  is  relatively  small 
and  is  in  the  immediate  vicinity  of  soil  borings  SB5-2  and  BH6.  The 
ground  surface  at  soil  boring  SB5-2  is  approximately  3  to  4  feet  higher 
in  elevation  than  the  ground  surface  at  soil  boring  BH6.  Therefore,  the 
soil  horizon  containing  TPH  impacted  soil  is  approximately  horizontal 
within  the  area  depicted  on  Figure  5-20. 

The  area  of  TPH  impacted  soil  is  located  in  the  immediate  vicinity  of 
monitoring  well  MW17  and  potentially  provides  a  continuing  source 
of  petroleum-derived  hydrocarbons  to  Site  5  -  Former  FTA  ground 
water.  This  soil  area  also  lies  partially  on  Airport  property  and  partially 
on  the  NVANG  Base.  It  is  recommended  that  an  FS  be  performed  for 
Site  5  -  Former  FTA  soils  based  on  the  potential  threat  to  ground  water 
quality  posed  by  TPH  and  the  fact  that  a  portion  of  the  TPH  impacted 
soils  lies  off-Base. 

Figure  5-21  depicts  the  approximate  area  where  ground  water  exceeds 
cleanup  standards  with  respect  to  benzene.  This  area  is  confined  to  the 
immediate  vicinity  of  monitoring  well  MW17.  Concentrations  of 
benzene  have  remained  relatively  unchanged  since  the  SI  (15  |ig/l  in 
samples  collected  in  March  1992  and  14  pg/l  in  samples  collected  in 
May  1995).  Because  an  area  of  soil  adjacent  to  monitoring  well  MW17 
appears  to  be  the  source  of  benzene  to  ground  water,  remedial  activities 
performed  for  Site  5  -  Former  FTA  soils  is  likely  to  reduce  benzene 
concentrations  in  ground  water.  However,  since  a  portion  of  the 
estimated  extent  of  benzene  impacted  ground  water  lies  off-Base,  it  is 
recommended  that  a  FS  also  be  performed  for  Site  5  -  Former  FTA 
ground  water. 


5.5  Site  7  -  POL  Storage  Area 


The  following  is  a  description  of  Rl  activities  at  IRP  Site  7  -  POL  Storage 
Area,  including  geologic  and  hydrologic  investigation  results, 
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screening  results,  soil  and  ground  water  investigation  results,  and 
conclusions. 


5.5.1  Geologic  and  Hydrologic  Investigation  Results 

The  subsurface  encountered  at  Site  7  -  POL  Storage  Area  is  coniprised  of 
fill  material,  j/ello wish-brown  to  gray-brown  silty  clay  with  occasional 
sand,  light-gray  to  gray-brown,  fine-  to  medium-grained  poorly  graded 
sand,  and  very  dark  gray,  well-graded  sandy  gravel  with  occasional 
cobbles.  The  geologic  cross  section  presented  in  Figure  5-22  was 
constructed  using  lithologic  data  from  monitoring  wells  MWIO, 
MW06,  MW07,  MW31,  MW23,  and  MW24. 

Up  to  4  feet  of  fill  material  is  present  at  Site  7  -  POL  Storage  Area.  The 
underlying  silty  clay  reaches  a  maximum  thickness  of  8  feet  in 
monitoring  well  MWIO.  In  monitoring  well  MW23,  the  silty  clay 
contains  a  lens  of  poorly  graded  sand.  Generally,  the  silty  clay  is 
underlain  by  well-graded,  sandy  gravel  that  contains  a  lens  of  poorly 
graded  sand  between  monitoring  wells  MW31  and  MW'23.  Actual 
thickness  of  the  water-bearing,  well-graded  sand  was  not  determined 
because  none  of  the  monitoring  wells  penetrated  through  it 
completely. 

Water  level  elevation  data  collected  at  Site  7  -  POL  Storage  Area 
monitoring  wells  were  evaluated  and  the  ground  water  flow  direction 
was  determined  to  be  to  the  southeast  during  RI  field  work  (late  May 
1995)  and  during  quarterly  monitoring  conducted  at  the  site  (mid- 
August  1995  and  November  1995).  Potentiometric  surface  maps  for  the 
entire  NVANG  Base  are  presented  in  Figures  5-5,  5-6,  and  5-6A. 
Confined  aquifer  conditions  were  encountered  during  drilling  of  the  lU 
soil  borings  and  monitoring  wells  at  this  site.  The  surficial  silty  clay 
layer  serves  as  the  confining  unit  for  the  underlying  sand /gravelly 
sand  aquifer.  Figure  5-22  illustrates  that  water  level  elevations 
measured  in  monitoring  wells  at  the  site  are  approximately  2  to  6  feet 
above  the  base  of  the  confining  unit.  Unconfined  aquifer  conditions 
were  encountered  in  the  gravel  backfill  within  the  UST  excavation 
area.  At  this  location,  the  confining  ^nlty  clay  layer  has  been  removed 
during  the  excavation  process. 

5.5.2  Screening  Results 

A  surface  geophysical  survey  using  a  magnetometer  and  ground 
penetrating  radar  was  used  to  locate  the  surface  extent  of  four  USTs  and 
associated  piping  at  IRP  Site  7  -  POL  Storage  Area,  and  the  extent  of  the 
excavated  area  around  the  tanks.  The  approximate  area  of  the 
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excavation  was  mapped  and  is  presented  on  all  of  the  illustrations 
presented  in  this  section. 

The  survey  confirmed  that  the  USTs  were  10  feet  in  diameter  and  that 
approximately  3  feet  of  horizontal  clearance  exist  between  adjacent 
tanks.  A  subsurface  electric  power  line  was  detected  within  the  eastern 
end  of  the  excavation,  approximately  15  feet  from  the  eastern  end  of 
the  USTs.  Presence  of  the  power  line  provided  a  major  constraint  for 
drilling  within  the  excavation. 

Appendix  B  presents  the  results  of  field  screening  of  soil  samples  and 
ground  water  samples  using  the  field  GC.  The  results  of  the  field 
screening  generally  correlated  with  the  results  of  the  laboratory 
analysis.  The  field  GC  results  are  also  summarized  on  the  lithologic 
logs  presented  in  Appendix  C. 

3.5.3  SflilJnvcstigatiQn  Results 

Soil  samples  were  collected  for  chemical  analysis  using  a  split-spoon 
drive  sampler  during  drilling  of  soil  borings  SB7-1  through  SB7-12 
located  at  Site  7  -  POL  Storage  Area.  Soil  sample  and  screening 
procedures  arc  described  ir\  detail  in  Section  4.4.  Table  5-15 
summarizes  the  soil  sampling  program  for  chemical  analysis. 

Complete  analytical  results  for  soil  samples  collected  from  soil  borings 
drilled  at  Site  7  -  POL  Storage  Area  are  available  at  the  locations 
specified  in  Appendix  F.  Summaries  of  detected  compounds  from  the 
laboratory  organic  analysis  are  presented  in  Tables  5-16  through  5-18. 
The  summary  data  are  presented  by  soil  boring  number  and  depth  at 
which  each  sample  was  collected.  The  identifier  for  each  sample  is 
indicative  of  sample  collection  depth.  For  example,  sample  identifier 
SB7-3-5.5  denotes  the  soil  sample  collected  at  soil  boring  SB7-3  at  a 
depth  of  5.5  to  6.0  feet  bgs. 

5.5.3. 1  Volatile  Organic  Compounds.  Several  VOCs  were  detected  in 
soil  samples  collected  from  soil  borings  SB7-1  through  SB7-12:  acetone 
(15  to  547  |ig/kg),  benzene  (12  to  2,800  pg/kg),  chloroform  (9  to  12 
pg/kg),  ethylbenzene  (30  to  37,900  pg/kg),  methylene  chloride  (15  to  34 
pg/kg),  toluene  (5  to  20,100  pg/kg),  TCE  (2  pg/kg),  and  xylenes  (11  to 
258,000  pg/kg).  In  general,  the  highest  VOC  concentrations  in  Site  7  - 
POL  Storage  Area  soil  samples  were  detected  in  sampK  SB7-7-1.5  (Table 
5-16  and  Figure  5-23).  Figure  5-24  shows  the  areal  and  vertical 
distribution  of  benzene  in  soils. 

5. 5. 3. 2  Semivolatile  Organic  Compounds.  SVOCs  were  detected  in  soil 
samples  collected  from  soil  borings  SB7-1,  SB7-2,  SB7-3,  SB7-5,  SB7-7, 
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_ TABLE  5-15 

Summary  of  Site  7  -  POL  Storage  Atea  Soil  and  Ground  Water  Sample  Collection  Activities 
152nd  Tactical  Reconnaissance  Group,  NVANG,  Reno,  Nevada 


Matrix 

Uxatlon  IdentUier 

Date  Sampled 

Sampling  Depths*,  feet  below  ground  level 

SB7-1 

5/19/95 

2, 3.5, 5.5,  7.5 

SU7-2 

5/19/95 

1.5, 3.5, 5.5, 7.5 

SD7-3 

5/19/95 

1..5,3.5,5.5, 7.5 

SU7-4 

5/19/95 

1.5, 3.5, 5.5,  7.5 

SB7-5 

5/20/95 

1.5, 3.5, 5.5,  7.5 

SB7-6 

5/20/95 

l.Sd,  3.5, 5.5# 

Soil 

SB7-7 

5/20/95 

1.5, 3.5***,  5.5, 7.5 

SB7-8 

5/20/95 

3, 5.5, 7.5*** 

SB7-9 

5/23/95 

1.5, 3.5, 5.5, 7.5, 8.0*** 

SIJ7-10 

5/Z3/95 

0.5, 4, 5.5, 7 

SU7-11 

5/13/95 

1.5, 3.5,  5.5, 6.5*** 

S1J7-12 

5/22/95 

1.5,  .3.5, 5.5, 7.5 

MW06 

5/13/95 

S/24/95 

11/16/95 

NA 

MW07 

5/13/95 

S/24/95 

11/16/95 

NA 

MW  1(1 

5/14/95 

S/23/95 

11/16/95 

NA 

Ground  Wtitor 

MW23 

5/14/95 

S/22/95 

11/15/95 

NA 

MW24 

5/25/95 

7/13/95** 

S/22/95 

11/15/95 

NA 

MW25 

5/25/95 

S/25/95 

11/17/95 

NA 

MW31 

5/25/95 

S/24/95 

11/16/95 

NA 

T-1 

NA 

NA 

Product 

T-2 

NA 

NA 

T'3  (exlracllon  well) 

NA 

NA 

1-4 

8/25/ 1995 
11/17/95 

NA 

•  -  Suiipknlrpth  llslud  is  <it  ilu*  lop  of  a  O  inch  sampli*  intiTval 

•*  --  Rv:»amplin^  dale 

•**  r  1'u‘ld  ^as  chromalo^'raph  only 

NA  tn>l  appluablo 

«  No  field  gaschromaU)y»r'apli  analysis  performed 
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TABLE  5-17 

Semivolatile  Organic  Com^oundsDetected  in  Site  7 -POL  Storage  Area  Soil 
Wind  Tactical  Recorraissance  Group,  tfVASG,  Reno,  Nevada 


_ TABLE  5-17 

livolatile  Organic  Compounds  Detected  m  Site  7  -  POL  Storage  Area  Soil 
152nd  Tactical  Reconnaissance  Group,  NVANG,  Reno,  Nevada 
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_ _ _ TABLE  5-lS 

Total  Petroleum  Hydrocarbons  Detected  in  Site  7  -  POL  Storage  Area  Soil 
152nd  Tactical  Reconnaissance  Group,  NVANG,  Reno,  Nevada 


Location  Identifier 

Date  Sampled 

Laboratory  Number 

TPH,  mg/kg 

SB7-1-3.5 

05/19/95 

88443 

7.6 

SB7-1-5.5 

05/19/95 

88444 

1,000 

SB7-1-7.5 

05/19/95 

88445 

24 

SB7-2-3.5 

05/19/95 

88446 

560 

SB7-2-3.5‘^ 

05/19/95 

88447 

210 

SB7-2-5.5 

05/19/95 

88448 

380 

SB7-2-7.5 

05/19/95 

88449 

440 

SB7-3-3.5 

05/19/95 

88434 

222 

SB7-3-5.5 

05/19/95 

88435 

184 

SB7-3-5.5* 

05/19/95 

88436 

141 

SB7-3-7.5 

05/19/95 

88437 

10.8 

SB7-4-3.5 

05/19/95 

88438 

ND 

SB7-4-5.5 

05/19/95 

88439 

ND 

SB7-4-7.5 

05/19/95 

88440 

ND 

SB7-5-3.5 

05/20/95 

88587 

ND 

SB7-5-5.5 

05/20/95 

88588 

306 

SB7-5-7.5 

05/20/95 

88589 

1,010 

SB7-6-1.5 

05/20/95 

88590 

i  ND 

SB7-6-3.5 

05/20/95 

88591 

4.31 

SB7-6-5.5 

05/20/95 

88592 

!  ND 

SB7-7-L5 

05/20/95 

88593 

!  5,520 

SB7-7-5.5 

05/20/95 

88594 

;  144 

SB7-7-7.5 

05/20/95 

88595 

'  93 

Cleanup  Level  210 
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_ _ TABLE  5-18 

Total  Petroleum  Hydrocarbons  Detected  in  Site  7  -  POL  Storage  Area  Soil 
152nd  Tactical  Reconnaissance  Group,  NVANG,  Reno,  Nevada 


Location  Identifier 

Date  Sampled 

Laboratory  Number 

TPH,  mg/kg 

SB7-8-3 

05/20/95 

88597 

ND 

SB7-8-5.5 

05/20/95 

88598 

ND 

S37-8-5.5* 

05/20/95 

88599 

ND 

SB7-9-1.5 

05/23/95 

88645 

3.58 

SB7-9-3.5 

05/23/95 

88646 

ND 

SB7-9-5.5 

05/23/95 

88647 

ND 

SB7-10-4.0 

05/23/95 

88648 

ND 

SB7-10-5.5 

05/23/95 

88649 

110 

SB7-10-5.5* 

05/23/95 

88650 

107 

SB7-10-7,0 

05/23/95 

88651 

170 

SB7-11-1.5 

05/23/95 

88652 

765 

SB7-11.3.5 

05/23/95 

88653 

70 

SB7-1 1-5,5 

'  05/23/95 

88654 

908 

SB7-1 2-3.5 

’  05/22/95 

88641 

ND 

SB7-12-5.5 

05/22/95 

'  88642 

ND 

SB7-12-7.5 

05/22/95 

1  88643 

ND 

SB7-12-7.5* 

05/22/95 

1  88644 

ND 

Cleanup  Level 

210 

*  =  duplicate 

mg/ kg  =  milligrams  per  kilograms 
TI’H  =  total  petroleum  hydrocarbons 
ND  =  not  detected 
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SB7-9,  and  SB7-11.  The  following  SVOCs  were  detected  in  one  or  more 
soil  samples  collected  from  these  soil  borings:  2-methylnaphthalene 
(110  to  4,290  pg/kg),  acenaphthene  (69  to  190  pg/kg),  anthracene  (100  to 
840  pg/kg),  benzo(a)anthracene  (220  to  2,800  pg/kg),  benzo(a)pyrene 
(120  to  2,400  Pg/kg),  benzo(b)fluoranthene  (100  to  3,300  pg/kg), 
benzo(g,h,i)perylene  (52  to  2,000),  bis(2-ethylhexyl)phthalate  (50  pg/kg), 
carbazole  (47  to  940  pg/kg),  chrysene  (240  to  3,900  pg/kg), 
dibenzo(a,h)anthracene  (70  to  890  pg/kg),  dibenzofuran  (54  to  300 
pg/kg),  fluorene  (68  to  6,200),  fluoranthene  (51  to  280  pg/kg), 
indeno(l,2,3-cd)pyrene  (65  to  2,300  pg/kg),  naphthalene  (110  to  1,540 
pg/kg),  phenanthrene  (64  to  5,900  pg/kg),  pyrene  (72  to  9,900  pg/kg).  In 
general,  the  highest  SVOC  concentrations  in  Site  7  -  POL  Storage  Area 
soil  samples  were  detected  in  duplicate  soil  sample  SB7-2-3.5  (Table  5-17 
and  Figure  5-25).  Figures  5-26A  and  5-26B  show  the  areal  and  vertical 
distribution  of  selected  SVOCs  in  soils. 

5. 5. 3. 3  Total  Petroleum  Hydrocarbons.  TPH  were  detected  in  soil 
samples  collected  from  soil  borings  SD7-1  through  SB7-3  and  SB7-5 
through  SB7-11  at  concentrations  ranging  from  3.58  to  5,520  mg/kg 
(Table  5-18  and  Figure  5-25). 


5.5.4  Ground  Water  Investigation  Results 

Ground  water  samples  were  collected  from  Site  7  -  POL  Storage  Area  in 
May  1995  from  monitoring  wells  MW06,  MW07,  MWIO,  MW23, 
MW24,  MW25,  and  MW31.  Monitoring  well  MW24  was  resampled  in 
July  1995  for  VOC  analysis  due  to  quality  control  problems  encountered 
by  the  analytical  laboratory.  Monitoring  well  MW31  was  also 
scheduled  for  resampling  but  was  inadvertently  omitted  from  the  July 
1995  monitoring  event.  For  the  purpose  of  this  R1  Report,  the 
analytical  data  for  the  July  1995  sampling  event  supersede  the  VOC 
analysis  of  the  original  R1  samples  collected  in  May  1995.  Quarterly 
monitoring  rounds  were  conducted  at  the  site  in  August  1995  and 
November  1995. 

Ground  water  sampling  and  screening  procedures  are  described  in 
detail  in  Section  4.4.  Table  5-15  summarizes  the  ground  water 
sampling  program  for  chemical  analysis. 

Complete  analytical  results  for  ground  water  samples  collected  from 
monitoring  wells  at  Site  7  -  I’OL  Storage  Area  are  available  at  the 
locations  specified  in  Appendix  F’.  Summaries  of  detected  compounds 
from  the  laboratory  organic  analyses  are  presented  in  Tables  5-19 
through  5-21.  Section  2.3.3  presents  a  summary  of  grtrund  water 
chemical  quality  data  collected  from  Site  7  -  POL  Storage  Area 
monitoring  wells  prior  to  the  RI. 
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_ TABLE  5-19 

Volatile  Orjanic  Compounds  Ortrrted  in  Site  7  -  PCL  Storage  Area  Ground  Water 
I52nd  TartiVal  Rertmnatssanef  Group,  NVASG,  Rtno,  Sevada 
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MCL  «  maximum  ci'niaminAT^!  lex'd 


_ TABLE  &-20 

Semivolatile  Organic  Compounds  Detected  in  Site  7  -  POL  Storage  Area  Ground  Water 
152nd  Tactical  Reconnaissance  Group,  NVANG,  Reno,  Nevada 
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•  =  duplicate 
NT)  =  net  detected 
'-1  =  not  reported 

MCL  =  maMmum  contarrunant  level 
NA  =  not  available 
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_ TABLE  5  ?-l 

Total  Petroleum  Hydrocarbons  Detected  in  Site  7  -  POL  Storage  Area  Ground  Water 
152nd  Tactical  Reconnaissance  Group,  NVANG,  Reno,  Nevada 


Location  Identifier 

Date  Sampled 

Laboratory  Number 

TPH,  Mg/1 

MW06 

5/13/95 

88090 

ND 

MW06* 

5/13/95 

88091 

ND 

MW06 

8/24/95 

114200-0003-SA 

7,500 

MW06 

11/16/95 

115997-OOOy-SA 

11,000 

MW07 

5/13/95 

88093 

1,340 

MW07 

8/24/95 

114200-0007-SA 

38,000 

MW07 

11/26/95 

11 5997-0007-5  A 

21,000 

MWIO 

5/14/95 

88124 

ND 

MWIO 

8/23/95 

114163-0006-SA 

ND 

MVVIO 

11/16/95 

1 15997-0003-SA 

ND 

MW23 

5/14/95 

88126 

433 

MW23 

8/22/95 

114124-0008-SA 

ND 

MW23 

11/15/95 

11 5954-0013-5 A 

ND 

MW24 

5/25/95 

88873 

ND 

MW24 

8/22/95 

114124-0004-SA 

ND 

MW24 

11/15/95 

11 5954-00 12-S  A 

ND 

MW25 

5/13/95 

88092 

4,490 

MW25 

8/25/95 

11 423 1-000 1-5 A 

17,000 

MW25 

11/17/95 

1 160 19-0002-5 A 

28,000 

MW31 

5/25/95 

88870 

ND 

MW3] 

8/24/95 

1 14200-0005-5 A 

930 

MW31* 

8/24/95 

1 14200-0006-5 A 

730 

MVV31 

11/16/95 

1 1599/-0008-SA 

770 

T-4 

8/25/95 

1 1423 1-0003-5 A 

75,000 

T-4* 

8/25/95 

114231-0004-SA 

46,000 

T-4 

11/17/95 

1 16019-0003-SA 

6,700 

*  =•  duplicate 

I  PI  I  -  total  petroleum  Irydrocarbons 
pg/l  “  microj;rams  per  liter 
ND  ~  not  rietected 
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5.5.4. 1  Volatile  Organic  Compounds.  Several  VOCs  were  detected  in  RI 
ground  water  samples  collected  from  monitoring  wells  MW06,  MW07, 
MW25,  and  product  monitoring  well  T-4:  benzene  (15  to  1,300  |.ig/l), 
ethylbenzene  (9  to  370  |ig/l)/  toluene  (9  to  2,000  fig/l)/  total  xylenes  (16 
to  1,500  hg/l)/  1/1-Dicloroethane  (1.2  gg/l),  (Table  5-19).  Figure  5-27 
shows  the  distribution  of  benzene  and  toluene  in  Site  7  -  POL  Storage 
.\rea  ground  water.  Methylene  chloride  was  detected  in  ground  water 
samples  collected  from  monitoring  wells  MW24  and  MW31,  Detection 
of  this  compound  is  considered  indicative  of  laboratory  contamination. 

5. 5. 4. 2  Semivolatile  Organic  Compounds.  SVOCs  were  detected  in  RI 
ground  water  samples  collected  from  monitoring  wells  MW07  and 
MW25;  2,4-dimethylphenol  (12  gg/l),  2-methylnaphthalenc  (18  to  63 
gg/l),  bis(2-ethylhexyl)phthalate  (14  to  1,700  gg/l),  and  naphthalene  (22 
to  53  gg/1),  (Table  5-20).  Figure  5-27  shows  the  distribution  of  bis(2- 
ethylhexyl)phthalatc  in  Site  7  -  POL  Storage  Area  ground  water. 

5.5. 4.3  Total  Petroleum  Hydrocarbons  and  Lead.  TPH  were  detected  in 
RI  ground  water  samples  collected  from  monitoring  wells  MW07, 
MW23,  MW25,  and  product  recovery  well  T-4  at  concentrations 
ranging  from  433  to  75,000  pj’/I  (Table  5-21).  Lead  was  not  detected  in 
RI  ground  water  samples. 

5.5.4. 4  RI  Product  Thickness  and  Characterization.  Floating  product 
thickness  was  measured  in  Site  7  -  POL  Storage  Area  wells  during  RI 
field  activities.  Figure  5-28  presents  the  locations  at  which  floating 
product  was  detected  and  thickness  of  product  encountered  during  late 
May  1995,  August  1995,  and  November  1995.  Product  thickness  was 
measured  using  an  interface  probe.  Approximately  6  feet  of  floating 
product  was  measured  in  product  monitoring  well  T-1  and  product 
recovery  well  T-3  that  were  completed  in  the  excavation  backfill.  FRM 
estimates  that  appi’oximately  13,500  gallons  of  floating  product  existed 
within  the  UST  excavation  area  as  of  mid-August  1995.  This  estimate 
was  based  on  data  collected  during  product  removal  operations  in  late 
August  1995,  described  in  Section  5. 5.4. 5. 

Approximately  0.1  foot  (1.2  inches)  of  floating  product  was  also 
measured  in  monitoring  well  T-2,  located  approximately  15  feet  east  of 
the  surface  extent  of  gravel  backfill  in  the  UST  excavation. 
Approximately  0.07  foot  (0.8  inches)  of  floating  product  was  also 
measured  in  product  monitoring  well  T-3,  located  approximately  70 
feet  south  of  the  surface  extent  of  gravel  backfill. 

Product  samples  were  collected  in  May  1995  from  product  monitoring 
well  T-4  and  product  recovery  well  T-3.  Visual  examination  of  both 
samples  indicated  that  product  was  highly  weathered  in  appearance. 
The  samples  were  submitted  for  fuel  fingerprint  analysis  using  FPA 
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Method  3510/8000.  The  results  of  the  analysis  suggested  that  both 
samples  were  comprised  of  weathered  JP-4  fuel. 

5.5.4.5  Product  Removal  Operations.  A  product  recovery  program  was 
initiated  at  Site  7  -  POL  Storage  Area  after  the  discovery  of  6  feet  of  free 
product  in  the  gravel  backfill  in  the  UST  excavation.  The  thickness  of 
free  product  encountered  during  RI  field  work  was  more  than 
anticipated  based  on  review  of  previous  data  at  the  site.  ANG/CEVR 
contracted  with  ERM  to  conduct  a  product  removal  program  to 
supplement  the  existing  product  removal  system  previously  installed 
at  recovery  well  T-3  in  June  1995. 

Three  additional  product  recovery  wells  (T-5  through  T-7)  were 
installed  in  the  gravel  backfill  area  (Figure  4-3)  on  August  21  and  22, 
1995.  Product  recovery  operations,  comprised  of  a  vacuum  pump 
attached  to  a  tank  truck,  were  used  to  extract  free  product  from  the 
additional  recovery  wells.  Product  removal  operations  continued 
during  a  10-day  period  during  August  23  and  September  7,  1995. 
During  this  period,  approximately  10,000  gallons  of  product  were 
removed  from  the  gravel  backfill.  The  observed  product  thickness  in 
recovery  well  T-5  decreased  fr  .im  2.73  to  0.60  feet;  product  thickness  in 
recovery  well  1-6  decreased  from  5.3  to  1.1  feet;  and  product  thickness 
in  recovery  well  T-7  decreased  from  5.3  to  1.5  feet.  A  comparison  of 
product  recovery  data  for  recovery  wells  T-b  and  T-7  with  the  quantity 
of  product  removed  suggests  that  1  foot  of  product  thickness  in  the 
gravel  backfill  is  roughly  equivalent  to  2,500  gallons  of  free  product. 

ERM  prepared  a  letter  report  outlining  the  details  of  the  recovery  well 
installation  and  product  recovery  program.  This  report  is  included  in 
Appendix  A. 


5.5.5  Conclusions 

5.5. 5.1  Floating  Product.  A  significant  quantity  of  floating  product  was 
di.scovered  during  Rl  investigations  at  Site  7  -  POL  Storage  .^rea.  The 
product  is  located  within  the  gravel  backfill  in  the  UST  excavation  area. 
Review'  of  data  collected  during  both  the  SI  and  Rl  sugge.st  geologic 
conditions  surrounding  the  UST  excavation  area  has  minimized  the 
migration  of  floating  product  from  the  excavation.  Figure  5-29  presents 
a  conceptual  model  of  floating  product  distribution  in  the  immediate 
vicinity  of  the  excavation.  The  excavation  breaches  the  confining  layer 
at  Site  7  -  POL  Storage  Area  creating  a  "window"  into  the  shallow 
ground  water  unit  at  the  site. 

Based  on  available  product  thickness  data  collected  prior  to  the  .start  of 
the  product  removal  program,  it  appears  that  some  of  the  floating 
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product  within  the  excavation  was  in  direct  contact  with  coarser 
grained  sediments  of  the  shallow  ground  water  zone  at  Site  7  -  POL 
Storage  Area.  However,  the  majority  of  the  floating  product  was 
surrounded  by  the  relatively  fine-grained  soils  of  the  vadose  zone. 
These  soils  have  crea"  d  impediment  to  product  flow  outward  from 
the  excavation. 

Despite  the  direct  contact  between  ground  water  and  product,  it  appears 
that  minimal  amounts  of  floating  product  have  migrated  away  from 
the  excavation  area  (Figure  5-28).  It  is  likely  that  the  free  product 
detected  at  product  monitoring  well  T-2  originates  from  the  L’ST  in  the 
excavation  area.  Review  of  SI  and  RI  data  also  suggests  that  relatively 
high  concentrations  of  VOCs  and  SVOCs  associated  with  dissolved 
phase  product  are  migrating  from  the  e,xca''ation  area  to  downgradient 
monitoring  wells  MW25  and  MW7. 

It  is  recommended  that  an  FS  be  performed  for  free  product  removal 
from  the  excavation  backfill  in  order  to  remove  this  source  of 
petroleum  hydrocarbons  to  Site  7  -  POL  Storage  Area  ground  water. 

One  additional  area  of  free  product  exists  at  Site  7  -  POL  Storage  Area  in 
the  vicinity  of  product  monitoring  well  T-4.  This  discrete  area  of 
floating  product  is  likely  associated  with  surface  spill  event.  The 
information  used  to  identify  this  area  of  free  product  as  associated  with 
a  separate  spill  event  is  as  follows: 

•  Elevated  soil  concentrations  for  TPH  were  detected  in  the  soils  in 
the  vadose  zone  at  the  monitoring  well  T-4  location;  and 

•  No  evidence  of  the  presence  of  free  product  was  detected  during  the 
drilling  of  SI  soil  bt)ring  BH30. 

Product  thickness  measured  in  product  monitoring  well  T-4  was 
approximately  0.8  inches  in  May  and  June  1994.  When  converted  to 
actual  thickness  on  the  water  table  using  the  four-times-less  approach 
(i.e.,  divide  by  four),  the  floating  product  does  not  currently  exceed  the 
NDEP  removal-action  guideline  of  0.5-inch  actual  thickness.  A 
periodic  product  thickness  monitoring  program  and  mitigation  by- 
bailing  should  be  instituted  A  similar  program  was  successful  in 
significantly  reducing  free  product  thickness  at  monitoring  well 
MW07. 

5. 5. 5. 2  Soil  and  Ground  Water.  ERM  compai  -i  the  results  of  SI  and  RI 
soil  and  ground  water  chemical  analyses  for  Site  7  -  POL  Storage  Area 
to  numerical  cleanup  standards  developed  for  the  NVANG  Base.  The 
development  of  these  cleanup  standards  is  described  in  Section  8.0  - 
Risk  Assessment.  The  purpose  of  the  comparison  was  to  identify  areas 
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of  ground  water  and  soils  that  may  require  remediation.  The  results  of 
the  comparison  indicated  that  the  following  compounds  equaled  or 
exceeded  cleanup  standards  in  one  or  more  RI  and/or  SI  samples: 

•  Ground  water:  benzene,  toluene,  and  bis(2-Gthylhexyl)phthalate; 
and 

•  Soil:  TPH,  benzene,  and  several  PAHs  [benzo(a)anthracene, 
benzo(a)pyrene,  benzo(b)fluoranthene,  benzo(k) fluoranthene, 
carbozole,  chrysene,  dibenzo(a,h)anthracenG,  indeno(l  ,2,3- 
cd)pyrenG]. 

Figure  5-30  depicts  the  approximate  area  where  soil  exceeded  cleanup 
standards.  This  figure  also  shows  the  collection  depths  of  those  soil 
samples  in  which  soils  exceeded  the  respective  standards.  Review  of 
the  areal  and  vertical  distributions  of  TPH,  benzene,  and  PAHs  suggests 
that  these  distributions  are  consistent  with  the  product  release  history 
at  Site  7  -  POL  Storage  Area  (Section  2. 3. 2. 2).  Several  jP-4  spills  have 
occurred  in  the  Site  7  -  POL  Storage  Area,  most  of  which  are  reported  to 
have  been  flushed  into  soil  and  gravel  areas  surrounding  the  refueling 
stand.  Because  the  presence  of  elevated  concentrations  of  petroleum 
hydrocarbons  in  Site  7  -  POL  Storage  Area  soils  poses  a  threat  to  ground 
water  quality,  it  is  recommended  that  a  PS  be  performed. 

Figure  5-31  depicts  the  approximate  area  where  ground  water  exceeds 
cleanup  standards  with  respect  to  benzene,  toluene,  and  bis(2- 
ethylhexyl)phthalate.  The  area  of  ground  water  impacted  by  benzene 
comprises  the  eastern  half  of  Site  7  -  POL  Storage  Area.  This  area  may 
actually  extend  off-Base  in  the  vicinity  of  the  Airport's  control  tower. 
However,  it  is  not  anticipated  that  the  benzene  impacted  ground  water 
extends  a  significant  distance  south  of  the  Base  fence  line,  based  on 
review  of  the  on-Base  benzene  distribution. 

The  approximate  area  of  ground  water  impacted  by  bis(2- 
ethylhexyl)phthalate  appears  to  be  confined  to  the  vicinity  of 
monitoring  wells  MW07,  MW25,  and  product  monitoring  well  T-4 
(Figure  5-31).  This  compound  has  been  historically  detected  in  ground 
water  samples  collected  from  monitoring  well  MV^/O/  at  concentrations 
exceeding  the  cleanup  standard.  Although  bis(2-ethylhexyl)phthalate  is 
known  as  a  common  laboratory  contaminant,  no  information  is 
available  to  suggest  that  laboratory  contamination  is  responsible  for 
detection  of  this  compound  in  monitoring  wells  MW07,  MW25,  and 
product  monitoring  well  T-4  samples.  The  approximate  area  (.)f  ground 
water  impacted  by  toluene  appears  to  be  confined  in  the  immediate 
vicinity  of  product  monitoring  well  T-4  (Figure  5-31). 
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Based  on  review  of  Site  7  -  POL  Storage  Area  ground  water  data,  it  is 
recommended  that  a  FS  be  performed  for  Site  7  ground  water. 


5.6  Site  14  -  Oil  Water  Separator 

The  following  is  a  description  of  RI  activities  at  IRP  Site  14  -  OWS, 
including  geologic  and  hydrologic  investigation  results,  screening 
results,  soil  and  ground  water  investigation  results,  and  conclusions. 


5.  j.l  Geologic  and  Hydrologic  Investigation  Results 

The  subsurface  at  Site  14  -  OWS  is  comprised  of  fill  material,  pale-gray 
to  olive-brown  sandy  silt,  yellowish-brown  to  gray-brown  silty  clay 
with  occasional  sand,  light-gray  to  gray-brown,  fine-  to  medium¬ 
grained,  poorly  graded  sand;  and  very  dark  gray,  well-graded  sandy 
gravel  with  occasional  cobbles.  The  geologic  cross  section  presented  in 
Figure  5-32  was  constructed  using  lithologic  data  from  monitoring 
wells  MW13  and  MW12  from  Site  13  and  monitoring  wells  MW15  and 
MW09  from  Site  14  -  OWS. 

Approximately  3  feet  of  fill  material  are  present  across  Site  14  -  OWS 
with  the  exception  of  monitoring  well  MW13,  which  has  about  10  feet. 
The  underlying  silty  clay  reaches  a  maximum  thickness  of  about  4  feet 
and  grades  into  sandy  silt  between  monitoring  wells  MW15  and 
MW09.  Generally,  the  silt  and  silty  clay  are  underlain  by  well-graded 
sandy  gravel  that  contains  a  lens  of  poorly  graded  sand  on  the  west  end 
of  the  cross  section.  Actual  thickness  of  the  water-bearing,  well-graded 
sand  was  not  determined  because  none  of  the  monitoring  wells 
penetrated  through  it  completely. 

Water  level  elevation  data  collected  at  Site  14  -  OWS  monitoring  wells 
were  evaluated  and  the  ground  water  flow  direction  was  determined  to 
be  to  the  east  during  RI  field  work  (late  May  1995)  and  during  quarterly 
monitoring  conducted  at  the  site  (mid-August  1995  and  November 
1995).  Potentiometric  surface  maps  for  the  entire  NVANG  Base  are 
presented  in  Figures  5-5,  5-6,  and  5-6A.  Unconfined  aquifer  conditions 
were  encountered  during  drilling  of  the  RI  soil  borings  and  SI 
monitoring  wells  at  this  site  (Figure  5-32).  Water  levels  in  monitoring 
wells  at  Site  14  -  OWS  are  immediately  below  the  surficial  silty  clay 
layer  that  functions  as  the  confining  unit  at  other  IRP  sites  at  the 
NVANG  Base. 
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5.6.2  Screening  Results 

Appendix  B  presents  the  results  of  field  screening  of  soil  samples  and 
ground  water  samples  using  the  field  GC.  The  results  of  the  field 
screening  generally  correlated  with  the  results  of  the  laboratory 
analysis.  The  field  GC  results  are  also  summarized  on  the  lithologic 
logs  presented  in  Appendix  C. 


5.6.3  Soil  Investigation  Results 

Soil  samples  were  collected  for  chemical  analysis  using  a  split-spoon 
drive  sampler  during  drilling  of  soil  borings  SB14-1  through  SB14-3 
and  SB14-5  located  at  Site  14  -  OWS.  Soil  samples  were  not  collected 
from  soil  boring  SB14-4  due  to  the  presence  of  a  subsurface  concrete 
slab.  Soil  sample  and  screening  procedures  are  described  in  detail  in 
Section  4.4.  Table  5-22  summarizes  the  soil  sampling  program  for 
chemical  analysis. 

Analytical  results  for  soil  samples  collected  from  soil  borings  drilled  at 
Site  14  -  OWS  are  available  from  the  locations  specified  in  Appendix  F. 
Summaries  of  detected  compounds  from  the  laboratory  organic 
analysis  are  presented  in  Tables  5-23  through  5-25.  The  summary  data 
are  presented  by  soil  boring  number  and  depth  at  which  each  sample 
was  collected.  The  identifier  for  each  sample  is  indicative  of  sample 
collection  depth.  For  example,  sample  identifier  SB14-3-5.5  denotes  the 
soil  sample  collected  at  soil  boring  SB14-3  at  a  depth  of  5.5  to  6,0  feet  bgs. 

5.6.3. 1  Volatile  Organic  Compounds.  Several  VOCs  were  detected  in 
soil  samples  collected  from  soil  borings  SB14-1  through  SB14-3  and 
SI314-5:  2-hexanone  (32  pg/kg),  4-methyl-2-pentanone  (18  pg/kg), 
acetone  (42  to  383  pg/kg),  methylene  chloride  (11  to  62  pg/kg),  and 
xylenes  (12  to  2,300  pg/kg).  In  general,  the  highest  VOC  concentrations 
in  Site  14  -  OWS  soil  samples  were  delected  in  sample  SB14-3-5.5  (Table 
5-23  and  Figure  5-33). 

5.6.3.2  Semivolatile  Organic  Compounds.  Two  SVOCs  were  detected  in 
sample  SB14-3-5.5;  2-methylnaphthalene  (4,010  pg/kg)  and 
naphthalene  (4,750  pg/kg)  (Table  5-24  and  Figure  5-33). 

5. 6. 3. 3  Total  Petroleum  Hydrocarbons.  TPH  were  detected  in  only  two 
samples  collected  from  soil  boring  SB14-3  at  concentrations  ranging 
from  169  to  2,500  mg/kg  (Table  5-25  and  Figure  5-34). 
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_ TABLE  5-22 

Sumtnary  of  Site  14  -  OWS  Soil  and  Ground  Water  Sample  Collection  Activities 
152nd  Tactical  Reconnaissance  Group,  NVANG,  Reno,  Nevada 


'  -  Sample  dopth  listud  is  <i(  ll\i;  top  o(  o  (i-inch  soinplc  intorvni 
-  I'R’ld  piW  clirom.itoKMpIt  only 
UTS  -  Uiiiiblo  toscimplo;i'naiuiil(.‘r<.'i.l  siilisurfoa' obstruction 
NA  =  not  npplic.ibk' 
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Semivolatiif  Organic  Compounds  Detected  in  Site  14  -  OWS  Soil 
152nd  Tactical  Reconnaissance  Group,  WANG,  Reno,  Nei^ada 
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_ TABLE  5-25 

Total  Petroleum  Hydrocarbons  Detected  in  Site  14  -  OWS  Soil 
152nd  Tactical  Reconnaissance  Group,  NVANG,  Reno,  Nevada 


Location  Identifier 

Date  Sampled 

Laboratory  Number 

TPH,  mg /kg 

SB14-1-3.5 

05/24/95 

88768 

ND 

SB14-2-3.5 

05/24/95 

88769 

ND 

SB14-2-3.5’' 

05/24/95 

88770 

ND 

SB14-2-5.5 

05/24/95 

88771 

ND 

SB14-3-5.5 

05/24/95 

88773 

2,500 

SB14-3-7.5 

05/24/95 

88774 

169 

SB14-5-3.5 

05/25/95 

88775 

ND 

SB14-5-5.5 

05/25/95 

88776 

ND 

SBi4-5-y.O 

05/25/95 

88777 

ND 

Cleanup  Level 

210 

*  =  duplicalL' 

mg/kg  =  millij'rains  pi-r  kiloj^ranis 
Tl’H  =  tulal  potrt)louni  hydrocarbons 
Nl)  =  nol  di’tc'clc’d 
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5.6.4  Ground  Water  Investigation  Results 

Ground  water  samples  were  collected  from  Site  14  -  OWS  in  May  1995 
from  monitoring  wells  MW15  and  MW18.  Quarterly  monitoring 
rounds  were  conducted  at  the  .site  in  August  1995  and  November  1995. 
Ground  water  sampling  and  screening  procedures  are  described  in 
detail  in  Section  4,4.  Table  5-22  summarizes  the  ground  water 
sampling  program  for  chemical  analysis. 

Complete  analytical  results  for  ground  water  samples  collected  from 
monitoring  wells  at  Site  14  -  OWS  are  available  at  the  locations 
specified  in  Appendix  F.  Section  2.3.4  presents  a  summary  of  ground 
water  chemical  quality  data  collected  from  Site  14  -  OWS  monitoring 
wells  prior  to  the  RI. 

Methylene  chloride  was  the  only  VOC  detected  in  ground  water 
samples  collected  from  monitoring  wells  MW15  and  MW18.  Detection 
of  this  compound  is  considered  indicative  of  laboratory  contamination. 
SVOCs  were  not  detected  in  Rl  ground  water  samples  collected  from 
monitoring  wells  MW15  and  MW18.  TPH  and  lead  were  also  not 
detected  in  Rl  ground  water  samples. 


5.6.5  Conclusions 

ERM  compared  the  results  of  SI  and  Rl  soil  and  ground  water  chemical 
analyses  for  Site  14  -  OWS  to  numerical  cleanup  standards  developed 
for  the  NVANG  Base.  The  development  of  these  cleanup  standards  is 
described  in  Section  8.0  -  Risk  Assessment.  The  purpose  of  the 
comparison  was  to  identify  areas  of  ground  water  and  soils  that  may 
require  remediation.  The  results  of  the  comparison  indicated  that  TPH 
exceeded  cleanup  standards  in  one  or  more  Rl  and/or  SI  soil  samples. 

Figure  5-35  depicts  the  approximate  area  where  TPH  in  soils  exceeds 
cleanup  standards.  The  extent  of  the  TPH-impacted  soil  is  consistent 
with  release  history  at  Site  14  -  OWS  (Section  2. 3. 4. 2).  Historical 
information  suggests  that  several  small  JP-4  fuel  spills  (less  than  50 
gallons)  have  occurred  near  the  corner  of  Building  82  and  at  least  one 
overflow  event  has  occurred  at  the  Oil/Water  Separator.  Many  erf  the 
more  volatile  components  of  JP-4  fuel  (such  as  benzene,  ethylbenzene, 
and  toluene)  were  not  detected  in  Site  14  -  OWS  soils.  The  absence  of 
these  components  suggests  that  in-situ  degradation  of  the  spilled  fuel 
has  occurred.  The  remaining  seniivolatile  components  of  JP-4  fuel 
have  low  solubility,  inhibiting  their  transport  to  ground  water 
(Section  7). 
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It  does  not  appear  that  TPH-impacted  soils  currently  provide  a 
significant  source  of  fuel-related  hydrocarbons  to  ground  water. 
Ground  water  data  collected  during  the  SI  and  the  RI  suggest  that 
minor  concentrations  of  fuel-related  hydrocarbons  have  been 
transported  to  ground  water.  It  is  recommended  that  long-term 
monitoring  be  performed  for  Site  14  -  OWS  ground  water  to  detect  the 
possibility  of  future  problems. 
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SECTION  6.0 

DISCUSSION  OF  ARARS 


The  following  sections  provide  a  preliminary  summary  of  key 
Applicable  or  Relevant  and  Appropriate  Requirements  (ARARs)  that 
may  be  relevant  to  FS  development  for  the  NVANG  Base.  ARARs 
will  be  more  fully  evaluated  during  the  FS.  The  following  preliminary 
ARARs  have  been  identified. 


6.1  Potential  Federal  ARARs 


A  discussion  of  the  potential  federal  ARARs  is  given  below. 


6.1.1  CERCLA 

Section  121  (d)  of  CERCLA,  as  amended  by  the  Superfund 
Amendments  and  Reauthorization  Act  of  1986,  addresses  the 
management  of  federal  facilities.  The  IRP  has  been  designed  to  mirror 
site  investigation  requirements  under  CERCLA 
(PA/SI/RI/FS/RD,/RA). 


6.1.2  Resource  Conservation  and  Recovery  Act 

I'ederal  Resource  Conservation  and  Recovery  Act  regulations 
governing  hazardous  waste  management  provide  both  action-  and 
chemical-specific  ARARs  that  may  apply  to  IRP  activities  at  the 
NVANG  Base. 

6. 1.2.1  Waste  Identification.  Materials  excavated  or  removed  from  the 
site  (e.g.,  drill  cuttings,  contaminated  soil,  and  contaminated  ground 
water)  are  regulated  as  hazardous  waste  if  they  meet  the  federal 
definition  provided  in  40  Code  of  Federal  Regulations  (CFR)  261. 

6. 1.2. 2  Waste  Generation  and  Transport.  RI  activities  or  remedial 
alternatives  involving  the  movement  or  removal  of  hazardous  waste 
trigger  RCRA  hazardous  waste  generator  requirements  provided  in  40 
CFR  262.  When  I'azardous  waste  is  shipped  off  site  in  regulated 
amounts,  the  maniiesting  and  transport  procedures  in  40  CFR  263  must 
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be  followed.  As  applicable,  the  NVANG  Base  Vv^ill  sign  all  hazardous 
waste  manifests  as  the  generator  of  the  waste. 

6.1. 2.3  Land  Disposal  Restrictions.  RCRA  regulations  in  40  CFR  268  set 
forth  Land  Disposal  Restrictions  (also  known  as  Land  Ban 
Requirements)  for  RCRA  wastes.  These  restrictions  were  required  by 
the  Hazardous  and  Solid  Waste  Amendments  of  1984  to  RCRA  to 
prohibit  the  continued  land  disposal  of  hazardous  wastes  beyond 
specified  dates.  However,  wastes  treated  in  accordance  with  chemical- 
specific  treatment  standards  provided  in  40  CFR  268  Subpart  D  may  be 
land-disposed  as  provided  therein.  The  Land  Disposal  Restrictions 
potentially  affect  the  storage  and  disposal  of  hazardous  wastes 
generated  during  RI  cir  subsequent  remedial  activities  and  may  be 
considered  both  action-  and  chemical-specific  ARARs. 

6. 1.2.4  Treatment.  Storage,  and  Disposal  (TSD)  Facilities.  If  remedial 
alternatives  for  the  site  involve  the  construction  or  off-site  use  of 
RCRA  treatment,  storage,  or  disposal  (TSD)  facilities,  regulations 
provided  in  40  CFR  264  become  action-specific  ARARs.  Various 
subsections  of  40  CFR  264  govern  standards  and  procedures  for  the 
operation  of  hazardous  waste  TSD  facilities.  For  example,  a  common 
disposal  practice  is  to  create  a  waste  pile  of  contaminated  .soil  as  part  of 
the  remediation  process.  40  CFR  264  Subpart  L  promulgates  federal 
RCRA  standards  for  waste  piles,  including  their  design,  operating 
requirements,  monitoring  and  inspection,  closure,  and  post-closure 
care.  Other  subparts  control  tank  systems,  surface  impoundments,  land 
treatment  units,  landfills,  incinerators,  and  miscellaneous  TSD  units. 


6.1.3  Safe  Prinking  Water  Act 

Federal  regulations  pursuani  to  the  Safe  Drinking  Water  Act  govern 
the  quality,  usage,  and  discharge  of  ground  water.  MCLs  specified  in  40 
CFR  141.11-141.16  are  legally  enforceable  federal  drinking  water 
standards  established  by  the  OFA.  Maximum  contaminant  level  goals 
(MCLGs)  specified  in  40  CFR  141.50-141.51  are  nonenforceable,  health- 
based  goals  for  drinking  water.  MCLGs  are  set  at  levels  at  which  no 
adverse  health  effects  may  arise.  MCLs  are  set  as  close  as  practical  to 
MCLGs.  For  noncarcinogens,  MCLs  are  nearly  always  set  at  the  MCLG. 
The  EPA  believes  that  MCLs  are  protective  of  public  health;  however,  it 
does  not  recognize  that  specific  circumstances  may  require  more 
stringent  standards  (i.e.,  MCLGs)  for  the  protection  of  public  health  and 
the  environment  These  ARARs  may  be  used  to  identify  a  range  of 
target  cleanup  levels  for  ground  water  at  the  NVANG  Base.  Table  6-1 
contains  a  list  of  MCLs  for  constituents  detected  in  ground  water 
during  RI  activities. 
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_ _ _ TABLE  6-1 

MaxUnum  Contaminant  Levels  and  Cleanup  Levels  for  Ground  Water 
152nd  Tactical  Reconnaissance  Group,  NVANG,  Reno,  Nevada 


Maximum  Concentrations  of  Organic  Compounds 
(All  concentrations  in  micrograms  per  liter) 

Federal  Maximum 
Contaminant  Level 

Subpart  S  (calculated) 

Volatile  Organic  Compounds 

Benzene 

5 

Chlorobenzene  (monochlorobenzene) 

100 

Toluene 

1, ()()() 

Ethylbenzene 

700 

Xylenes  (total) 

...,d()0 

Trichloroethylene 

5 

Semivolatile  Organic  Compounds 

bis(2-Ethyll'iexyl)phthalate 

6 

1,2-Dichlorobenzcne  (o-) 

60U 

1,3-Dichlorobenzene  (m-) 

600 

1,4-Dichlorobcnzene  (p-) 

75 

2,4-Dimethylphenol 

NA 

700 

2-Methylnaphthalene 

NA 

1,400 

Naphthalene 

NA 

1,400 

Phenananthrene 

NA 

1,400 

Di-n-octyl  phthalate 

NA 

700 

Notf:  RoLm'  to  Section  H  fdr  .i  dfsci  ijilion  ul  Iho  di'i'iviUion  iil  llu>  itb'jvo  listed  (.  kMiiup  li’\’i'ls. 
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6.1.4  Clean  Water  Act 

The  federal  Clean  Water  Act  and  pursuant  regulations  provide 
potential  location-,  chemical-,  and  action-specific  ARARs  for  IRP 
activities  at  the  NVANG  Base. 

6. 1.4.1  Ambient  Water  Quality  Criteria  (AWOCl.  The  EPA  has 
promulgated  Ambient  Water  Quality  Criteria  (AWQC)  for  surface  and 
ground  water  through  40  CFR  131.  Aligned  with  the  Federal  Clean 
Water  Act  criteria,  the  standard  governing  AWQC  presents  scientific 
data  and  guidance  on  the  environmental  effects  of  pollutants,  rather 
than  only  establishing  regulatory  requirements.  As  a  result,  decision¬ 
makers  evaluating  remedial  alternatives  may  compare  their  water 
quality  data  to  federal  data  and  guidance.  Candidate  remedial  actions 
involving  contaminated  surface  water  or  ground  water  must  be 
evaluated  within  the  context  of  follow-on  water  usage  and  the 
circumstances  of  the  actual  or  potential  release  before  implementation. 
As  a  general  statement,  AWQC  are  applied  when  evaluating  cleanup 
levels  for  ground  water. 

6. 1.4. 2  National  Pollutant  Discharge  Elimination  System  (NPHESL 
National  Pollutant  Discharge  Elimination  System  (NPDES)  regulations 
govern  discharges  to  surface  water  and  control  surface  water  runoff 
from  Station  stormwater  discharge  systems.  Promulgation  of  Clean 
Water  Act  Section  402  and  formal  ARARs  are  established  for  NPDES 
through  40  CFR  122  and  40  CFR  125,  and  provide  action-  and  chemical- 
specific  ARARs.  The  discharge  of  development  water  or  produced 
water  from  monitoring  wells  will  be  in  accordance  with  NPDES 
regulations. 


6.1.5  Occupational  Safety  and  Health  Act  (CSHA) 

All  site  operations  are  governed  by  Occupational  Safety  and  Health  Act 
(OSHA)  standards  under  29  CFR  1910.  The  Health  and  Safety  Officer 
for  the  Rl/FS  field  investigation  will  ensure  all  site  workers  meet  the 
requirements  of  the  ht;alth  and  .safety  plan,  pus.sess  and  use  all  personal 
protective  equipment,  and  take  all  precautions  to  eliminate  exposure  to 
unsafe  or  unhealthy  situations.  Other  applicable  OSHA  ARARs 
include  health  and  safety  for  federal  service  contracts  (29  CFR  1926)  and 
recordkeeping  and  reporting  under  29  CFR  1904. 


6.1.6  Hazardous  Materials  Transportation  Act 

If  material  containing  lia/.ardous  wastes  is  to  be  transported  off  site, 
U.S.  Department  of  Transportation  hazardous  material  transportation 
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requirement  in  49  CFR  171-179,  pursuant  to  the  federal  Hazardous 
Materials  Transportation  Act,  may  be  action-specific  ARARs  for  RI 
activities.  These  requirements  are  supplemental  to  RCRA  transporter 
requirements  in  40  CFR  263. 


6.1.7  Clean  Air  Act 

The  Federal  Clean  Air  Act  may  provide  action-  and  chemical-specific 
ARARs  for  IRP  activities,  including  subsequent  field  investigations 
and  remedial  actions,  including  soil  excavation  or  incineration.  All 
remediation  activities  must  comply  with  National  Primary  and 
Secondary  Ambient  Air  Quality  Standards  found  in  40  CFR  50.  Rules 
governing  particulate  matter  less  than  10  microns  in  size  (PMjo)  are 
contained  in  40  CFR  50,  and  are  important  from  the  potential 
detrimental  effects  of  such  particles  on  the  lungs.  All  field  activities 
involving  air  emissions  must  ensure  compliance  with  the  PM^ 
standard. 


6.1.8  Federal  Guidance  To  Be  Considered 

In  addition  to  federal  and  state  requirements  that  may  be  applicable  or 
relevant  and  appropriate  to  IRP  activities,  federal  nonregulatory 
criteria  must  be  considered.  Chemical-specific  federal  nonregulatory 
criteria,  used  to  help  characterize  risks  and  to  set  cleanup  goals,  include 
the  following: 

•  FPA  Risk  Reference  Doses; 

•  FPA  Health  Advisories; 

•  FPA  Carcinogen  Assessment  Group  Ikitency  F’actors; 

•  FPA  Acceptable  Intake  Values,  Chronic  and  Subchronic;  and 

•  FPA  guidance  manual  on  water-related  fate  of  129  priority 
pollutants 

6.2  State  Requirements 

One  State  of  Nevada  requirement  applicable  for  activities  at  the  Base  is 
NDFP's  Ncvadii  Soil  and  Ground  'Water  Rcmcdinlion  Policy  (June  25, 
1992).  The  intent  of  this  policy  is  to  provide  a  process  to  govern 
remedial  action  and  cleanup  standards.  The  policy  utilizes  existing 
state  and/or  federal  regulatory  standards,  if  available,  as  the  initial 
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criteria.  If  such  standards  are  not  available  or  have  not  been  developed 
for  a  particular  contaminant,  then  other  methods  have  been  devised  to 
determine  remediation  standards.  Application  of  this  policy  to 
impacted  soil  and  ground  water  at  the  NVANG  Base  is  outlined  in 
Section  8  of  this  report  (Risk  Assessment).  Tables  6-1  and  6-2 
summarize  cleanup  levels  computed  based  on  the  NDEP  remediation 
policy. 

Another  State  of  Nevada  requirement  applicable  to  activities  at  the 
Base  is  the  policy  governing  required  cleanup  of  petroleum 
hydrocarbon  product  from  ground  water.  The  UST  Division  of  the 
NDEP  has  a  policy  that  requires  product  recovery  if  one-half  inch  or 
more  of  free  product  is  present  on  the  ground  water  surface.  The  State 
of  Nevada  also  has  a  statutory  soil  action  level  of  100  mg/kg  of  a 
petroleum  substances  present  in  soil  (NAG  459.9973).  An  additional 
statute  (NAG  459.9974)  indicates  that  petroleum  substances  removed 
through  a  corrective  action  must  be  disposed  of  in  a  class  1  sanitary 
landfill  or  at  a  disposal  or  treatment  facility  approved  by  the  NDEP. 
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_ TABLE  6-2 

Cleanup  Levels  for  Soil 
152nd  Tactical  Reconnaissance  Group,  NVANG,  Reno,  Nevada 


Concentrations  in  micrograms  per  kilogram 

Cleanup  Level  (based 
on  Subpart  S) 

Cleanup  Level 
(Ground  Water 
Protection) 

Method  (Ground 
Water  Protection) 

Chemical  Surrogate 

□latilc  Organic  Compounds 

Acetone 

8,000,000 

350,000 

Subpart  S  x  100 

Benzene 

24,000 

500 

TCLP 

2-Butanone 

48,000,000 

200,000 

TCLP 

Chlorobenzene 

1,600,000 

100.000 

TCLP 

Chloroform 

120,000 

6,000 

TCLP 

Ethylbenzene 

8,000,000 

70,000 

MCL  X  100 

2Hexanone 

400,000 

17,500 

Subpart  S  x  100 

n-hexane/12 

Methylene  Chloride 

93,000 

500 

MCL  X  100 

4-Methy  1-2-1’en  tanone 

6,400,000 

280,000 

Subpart  S  x  100 

Tetrachloroethylene 

14,000 

500 

MCL  X  100 

Toluene 

16,000,000 

100,000 

MCL  X  100 

Trichloroethylene 

64,000 

500 

TCLP 

Xylenes  (total) 

1 60,000,000 

1,000,000 

MCLx  100 

Semivolatilc  Organic  Compounds 

Accnaphthene 

4,8tl0,000 

210,000 

Subpart  S  x  100 

Anthracene 

24,000,000 

1,050,000 

Subpart  S  x  100 

Benzo(a)anthracone 

960 

200 

MCL  X  100 

benzo(a)pyrene 

Benzo(a)pyrene 

96 

200 

MCLx  100 

Benzo(b)fluoranthene 

960 

200 

MCLx  100 

ben/.o(a)pyrene 

Benzo(g,h,i)perylene 

3,200,000 

140,000 

Subpart  S  x  100 

naphthalene 

Be  n  zo  { k)  f  1  u  0  rn  n  t  h  e  n  e 

9,590 

200 

MCL  X  100 

benzo(a)pyrenc' 

bis(2-Ethylhexyl)phthalate 

50,000 

600 

MCL  X  100 

Cnrbazole 

35,000 

180 

Sub  part  S  x  100 

Chrysene 

96,000 

480 

Subpart  S  x  100 

Dibenzo(a,h)anlhiacene 

96 

200 

MCLx  100 

ben/.o(a)pyrL'ne 

Dibenzofuran 

320,000 

14,000 

Subpart  S  x  100 

naphthalene 

1 ,2-Dichlorobenzene 

7,200,000 

60,000 

MCLx  100 

1,3-Diehlorobenzene 

7,200,000 

60,000 

MCLx  100 

1 ,2-tl  R  hloroben/.ene 

l,4-Dichloroben/,ene 

29,000 

7,500 

TCLP 

2,4  Dichlorophonol 

240,000 

11,000 

Subpart  S  x  lt)0 

I'luorantheno 

3,200,000 

140,000 

Subpart  S  x  100 

l-lijorene 

3,200,000 

140,000 

Subpart  S  x  100 

2-Melhylnaphlhalenc 

3,200,000 

140,0t)0 

Subpart  S  X  Hit) 

naphthalene 

4-Mi;thylphenol 

400,000 

200,000 

TCLP 

lndeno(l  ,2,3-cd)pyrene 

960 

200 

MCLx  100 

benzu(a)pyrene 

Naphthalene 

3,200,000 

140,000 

Subpart  S  x  UK) 

Phenanthrene 

3,200,000 

140,000 

Subpart  S  x  100 

naphthalene 

I’yrene 

2,400,000 

110,000 

Subpart  S  x  100 

1,2,4-Trichlorobenzene 

800,000 

7,000 

MCLx  100 

JIMClTll) 

4,800 

!  210 

Subpart  S  x  100 

n-hexane 

Noti':  Kt’lcr  ti)  Sfctinn  8  for  d  rloscription  of  tho  dcriv.ition  nl  Iho  .ibovo  listi’d  cloiimip 
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SECTION  7.0 

CONTAMINANT  FATE  AND  TRANSPORT 


The  following  section  summarizes  the  environmental  fate  and 
potential  transport  for  those  compounds  identified  to  be  present  at 
concentrations  exceeding  regulatory  limits  in  NVANG  Base  soils 
and/or  ground  water.  Information  regarding  derivation  of  the 
regulatory  concentration  limits  is  provided  in  Section  8.0  of  this  report. 

Also  included  in  this  section  is  a  tabular  listing  of  physical  and 
chemical  properties  for  the  compounds  (Table  7-1).  The  table  lists  those 
properties  that  influence  ph\'sical  transport  and  that  impact  selection  of 
remedial  alternatives.  The  properties  include  Heniy's  Law  Constant 
(H),  water  solubility,  and  organic  carbon/water  partition  coefficient 
(Koc).  The  following  sections  provide  a  brief  summary  of  the 
relevance  of  these  ph\'sical  and  chemical  properties  to  contaminant  fate 
and  transport. 

H  provides  an  indication  of  the  tendency  of  a  constituent  to  volatilize 
or  "partition"  from  the  aqueous  or  water  phase  to  the  vapor  phase. 
Organic  compounds  having  H  values  greater  than  10"^  atmosphere- 
cubic  meter  per  mole  (atm-m^/mol)  lend  to  volatilize  from  water. 
Organic  compounds  having  H  values  less  than  10*^  atm-m^/mol  may 
volatilize  from  water,  but  other  processes  such  as  adsorption  to  soil 
may  be  more  important. 

Water  solubility  is  an  important  property  affecting  compound 
migration  in  soils  and  ground  water.  It  is  expressed  in  terms  of  the 
number  of  milligrams  of  a  compound  that  can  be  dissolved  in  one  liter 
of  water  under  standard  conditions  of  25°C  and  one  atmosphere  of 
pressure.  The  higher  the  value  of  solubility,  the  greater  the  tendency 
for  a  compound  to  dissolve  in  water  and  hence  be  transported  through 
soil  and  ground  water. 

Koc  provides  an  index  of  the  affinity  of  affinity  of  an  organic 
compound  to  organic  carbon  in  soils.  Laboratory  studies  have  shown 
organic  forms  of  carbon  present  in  soils  or  aquifer  provides  adsorption 
sites  for  organic  compounds.  When  a  compound  adsorbs  to  organic 
carbon,  its  movement  through  soil  or  ground  water  is  slowed  or 
retarded.  Koc  provides  a  measure  of  the  potential  for  a  compound  to 
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adsorb  to  soil  and  aquifer  materials.  The  higher  the  Koc,  the  more 
likely  the  compound  is  to  absorb  to  organic  carbon. 

The  following  sections  present  information  from  a  variety  of  sources, 
including  ORNL/Health  and  Safety  Research  Division  (1989),  Sims  et 
al  (1991),  Montgomery  and  Welkom  (1990),  Mackey  et  al  (1992  and 
1993),  and  ORNL/ETS  (1995). 

7.1  JP-4  and  its  Components 


This  section  provides  a  discussion  of  the  fate  and  transport  of  JP-4  and 
its  component  compounds.  JP-4  fuel  and  its  component  compounds 
have  been  detected  at  elevated  concentrations  in  soil  and/or  ground 
water  at  all  of  the  sites  investigated. 

The  fate  and  transport  of  fuel  hydrocarbons  is  complex  because  fuels  in 
general,  and  JP-4  in  particular,  are  composed  of  many  individual 
hydrocarbons  of  widely  varying  physical  and  chemical  properties.  JP-4 
is  made  by  blending  various  distillate  stocks  such  as  naptha,  gasoline, 
and  kerosene.  Each  of  these  distillate  stocks  is  composed  of  mixtures  of 
hydrocarbons  of  varying  composition.  JP-4,  for  example,  cx)ntains 
component  hydrocarbons  ranging  primarily  Irom  C-4  to  C-14 
compounds  with  a  distillation  range  of  140  to  270"’C.  Labt)ralory 
analysis  has  shown  that  the  approximate  chemical  compositiim  for  JP-4 
is  61  percent  alkanes,  29  percent  cycloalkanes,  8  pi'rcenl  alkylben/.enes,  1 
percent  indans  ai\d  tetralins,  and  less  than  1  percent  naphthalenes. 
The  environmental  behavior  (.)f  individual  hydrocarbons  within  each 
of  these  groups  can  vary  significantly. 

Several  compounds  detected  in  NVANG  Base  soils  are  classified  as 
PAlls.  The  compounds  can  result  from  coml)’islit)n  or  burning  JP-4 
fuel. 

7.1.1  Potential  Routes  of  Migration 

JP-4  has  been  detected  as  floating  product  on  the  ground  water  surface 
at  Site  7  -  POL  Storage  Area.  JP-4  derived  organic  compounds  have  also 
been  detected  in  soils  extending  from  the  surface  to  the  top  of  the 
saturated  zone.  Potential  routes  of  migration  for  JP-4  and  its 
constituents  include: 

•  Lateral  flow  of  floating  product  on  the  water  table; 
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•  Vapor  movement  of  constituent  compounds  in  the  vadose  zone 
and  from  the  vadose  zone  to  the  atmosphere; 

•  Transport  of  constituent  compounds  in  solution  or  via  sediment 
transport  from  surface  soils  via  surface  water  runoff; 

•  Vertical  transport  of  consHtuent  compounds  from  tht  vadose  zone 
to  ground  water  via  leaching;  and 

•  Horizontal  transport  of  constituent  compounds  in  ground  water  via 
ground  water  flow. 

7.1.2  Contaminant  Persistence 

The  following  subsections  describe  the  chemical  and  biological 
reactions  undergone  by  fuel  hydrocarbons  in  the  environment. 
Persistence  of  individual  JP-4  constituents  will  vary  depending  on  the 
chemical  properties  of  the  constituents.  Some  constituents  will 
dissolve  quickly  in  water,  be  sorbed  less  strongly  onto  soils,  and  may  be 
more  or  less  susceptible  to  degradation  by  chemical  or  biological  action. 
Thus,  the  relati/e  concentration  of  the  constituents  of  the  fuel  will 
vary  with  time  and  distance  from  the  site  of  initial  contamination. 
This  effect  is  called  "weathering". 

Biodegradation  and  chemical  reactions  such  as  volatilization  and 
photo  oxidation  are  the  primary  fate  processes  for  fuel  hydrocarbons  in 
the  environment. 

7.1 .2.1  Chemical  Reactions.  For  fuel  hydrocarbons,  volatilization  and 
photo  oxidation  are  expected  to  be  the  most  important  chemical 
reactions  in  determining  compound  fate.  However,  the  occurrence  of 
these  chemical  reactions  are  dependent  upon  the  nature  of  a  fuel 
hydrocarbon  release.  Studies  have  shown  that  for  releases  of  JP-4  to 
surface  soils,  hydrocarbon  volatilization  and  subsequent  photolysis  in 
the  atmosphere  can  occur.  A  release  or  the  percolation  of  fuel 
hydrocarbons  to  the  subsurface  limits  exposure  to  solar  radiation,  and 
these  chemical  reactions  are  therefore  less  likely. 

Under  environmental  conditions,  cheinical  reactions  other  than 
volatilization  and  photo  oxidation  of  fuel  hydrocarbons  generally  do 
not  occur.  Chemical  reactions  involving  alkanes,  which  are  a  primary 
functional  group  in  the  composition  of  fuel  hydrocarbons,  usually  take 
place  only  under  vigorous  laboratory  circumstances  involving  free- 
radical  chain  reactions.  Halogenation  of  an  alkane  can  occur,  but  only 
if  the  halogen  is  disassociated  into  its  individual  atoms.  Disassociation 
of  a  halogen  requires  ultra-violet  light  or  temperatures  in  the  range  of 


7-4 


FINAL 


200  to  400°  C.  Alkanes  can  also  undergo  chemical  reaction  by  pyrolysis, 
which  is  the  disassociation  of  the  alkane  itself.  Pyrolysis  of  alkanes 
occurs  at  temperatures  in  the  range  of  400  to  600°C,  and  so  is  not  a 
naturally  occurring  environmental  reaction. 

Aromatic  compounds  such  as  benzene  and  toluene  are  another 
primary  functional  group  in  the  composition  of  fuel  hydrocarbons.  As 
with  alkanes,  chemical  reactions  involving  aromatic  compounds  are 
unlikely  to  occur  under  environmental  conditions.  This  is  primarily 
because  the  ring  structure  of  an  aromatic  compound  requires  more 
energy  to  break  than  is  typically  available  in  the  environment. 

Naturally  occurring  chemical  reactions  of  fuel  hydrocarbons, 
specifically  haloalkanes,  have  been  demonstrated.  However,  naturally 
occurring  chemical  reactions  involving  haloalkanes  are  not  typically 
an  important  factor  in  assessing  environmental  persistence  due  to  the 
very  small  rate  constants  associated  with  the  reactions. 

7. 1.2.2  Biodegradation.  Biodegradation  is  an  important  factor  in 
env.'ronmental  fate  processes  for  fuel  hydrocarbons.  Many  of  the 
hydrocarbon  components  of  JP-4  are  easily  biodegraded  in  the 
environment;  however,  the  actual  amount  of  biodegradation  is  site- 
specific  and  dependent  upon  hydrocarbon  concentrations.  Very  high 
concentrations  of  fuel  hydrocarbons  may  be  toxic  to  bacterial  growth, 
while  low  concentrations  may  not  be  adequate  to  stimulate  bacterial 
metabolism.  Bacteria  additionally  require  moisture  and  nutrients  to 
thrive. 

Recent  studies  have  shown  that  indigenous  bacteria,  capable  of 
metabolizing  fuel  hydrocarbons,  are  ubiquitous  in  subsurface 
environments.  Bacteria  in  deeper  soil  generally  have  lower  activities 
than  do  those  in  surface  soils  but  mineralization  of  hydrocarbons  can 
occur  under  aerobic  conditions  in  deeper  soil.  Additionally,  although 
bacteria  in  ground  water  are  generally  less  ac.ive  than  in  soil, 
biodegradation  processes  in  ground  water  will  usually  progress 
indefinitely  because  of  the  continuous  supply  of  nutrients  and 
moisture. 

In  general,  the  primary  conditions  effecting  the  biodegradation  of  fuel 
hydrocarbons  are  the  presence  of  oxygen,  nutrients  and  moisture. 


7.1.3  Contaminant  Migration 

Transport  processes  have  been  demonstrated  to  be  more  significant 
than  transformation  processes  in  determirting  the  initial  fate  or 
petroleum  hydrocarbon  releases  to  soil  and  ground  water  systems.  For 
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JP-4  released  to  surface  soils  or  waters,  transport  to  the  atmosphere 
through  volatilization  has  been  shown  to  be  the  primary  fate  pathway 
for  most  of  the  JP-4  hydrocarbons.  Under  conditions  where 
volatilization  is  limited,  such  as  low  temperatures,  subsurface  release, 
or  a  concentrated  spill,  downward  migration  into  the  soil  and  to 
ground  water  may  be  a  significant  migration  route. 

Volatilization  and  photo  oxidation  as  well  as  biodegradation  can  effect 
the  environmental  fate  and  transport  of  fuel  hydrocarbons.  Chemical 
reactions,  however,  are  typically  less  important  than  biodegradation  in 
assessing  fuel  hydrocarbon  fate  in  the  environment.  Table  7-1  presents 
a  summary  of  available  data  for  the  half-life  of  JP-4  derived 
compounds.  The  half-life  ranges  provide  an  order  of  the  persistence  of 
the  compounds  in  ground  water  or  soil 


7.2  Trichloroethylene 


This  section  provides  a  discussion  of  the  fate  and  transport  of  TCE. 
TCE  has  been  detected  at  concentrations  equal  to  or  greater  than  the 
MCL  in  ground  water  samples  collected  from  monitoring  wells  MW05 
(Site  4  -  Former  FTA)  and  MW08  (Site  12  -  Aircraft  Parking  Apron 
Area). 


7,2.1  Potential  Routes  of  Migration 

TCE  has  been  detected  in  elevated  concentrations  in  ground  water  at 
Sites  4  and  12.  Potential  routes  of  migration  for  TCE  includes: 

•  Vapor  movement  of  TCE  from  the  water  table  to  the  vadose  zone 
and  from  the  vadose  zone  to  the  atmosphere;  and 

•  Horizontal  transport  of  TCE  in  ground  water  via  ground  water  flow. 


7.2.2  Contaminant  Persistence 

The  environmental  reactions  which  result  in  the  degradation  of  TCE 
are  reviewed  in  the  following  subsections.  Tliree  degradation  processes 
are  discussed  here:  aerobic  processes,  anaerobic  processes,  and  abiotic 
processes. 

7.2. 2.1  Aerobic  Processes.  Aerobic  degradation  is  a  biological  process  in 
which  bacteria  utilize  oxygen  molecules  in  a  water/soil  system  to 
degrade  organic  compounds.  In  the  aerobic  degradation  process,  the 
bacteria  derh'^e  energy  from  the  breakdown  reaction,  and  utilize  the 
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organic  compound  as  a  source  of  carbon.  The  aerobic  process  typically 
involves  the  addition  of  oxygen  and  the  removal  of  hydrogen  from  the 
organic  compound,  such  that  the  compound  is  oxidized. 

The  results  of  early  laboratory  studies  indicated  that  the  aerobic 
degradation  of  chlorinated  solvents  such  as  TCE  was  not  possible; 
however,  more  recent  studies  have  indicated  that  aerobic  degradation 
of  chlorinated  solvents  can  occur,  particularly  when  degrading  bacteria 
are  stimulated  by  the  addition  of  methane  and  oxygen.  However,  this 
aerobic  process  is  not  believed  to  occur  under  natural  conditions. 

7.2. 2. 2  Anaerobic  Processes.  Anaerobic  processes  are  those  in  which 
organic  compounds  are  degraded  by  bacteria  in  the  absence  of  oxygen. 
Instead,  in  anaerobic  degradation,  the  bacteria  utilize  inorganic,  oxygen 
bearing  compounds  such  as  nitrates,  sulfates  and  carbon  dioxide  to 
degrade  organic  compounds.  Studies  have  reported  that  under 
methanogenic  conditions,  where  sulfate  \s  used  by  bacteria  to  facilitate 
degradation,  the  degradation  of  TCE  can  occur  via  reductive 
dechlorination. 

Reductive  dechlorination  is  a  process  where  bacterial  action  results  in 
the  removal  of  chlorine  atoms  from  the  chlorinated  solvent.  In 
anaerobic  processes,  reductive  dechlorination  will  remove  a  chlorine 
atom  from  TCE  resulting  in  transformation  to  a  DCE  isomer. 
Continued  reductive  dechlorination  transforms  the  DCE  isomer  to 
vinyl  chloride,  and  finally  the  reductive  dechlorination  process 
concludes  with  the  transformation  of  vinyl  chloride  to  ethene.  The 
DCE  isomer  and  vinyl  chloride  are  referred  to  as  intermediary  chemical 
components  of  the  reductive  dechlorination  process.  Anaerobic 
degradation  of  chlorinated  solvents  was  discovered  when  aquifers  were 
found  contaminated  with  intermediary  chemical  components  which 
had  not  historically  been  used  at  the  overlying  sites. 

Studies  have  indicated  that  during  anaerobic  degradation,  the  relative 
ratios  of  intermediary  chemical  components  such  as  DCE  and  vinyl 
chloride  are  dependent  upon  the  level  of  methanogenic  activity  of  the 
water /soil  system.  Under  typical  environiiiental  conditions,  DCE  will 
be  more  predominant  than  vinyl  chloride.  When  methanogenic 
activity  is  very  high,  however,  viiryl  chloride  will  be  the  predominant 
intermediary  chemical  component. 

Laboratory  studies  have  not  reached  agreement  as  to  which  DCE 
isomer  is  formed  from  TCE  during  the  anaerobic  process  Various 
studies  have  indicated  that  1,1-DCE  as  well  as  trans-l,2-DCE  and  cis-1,2- 
DCE  are  formed  while  another  study  have  found  that  only  the 
interm.ediary  chemical  component,  1,2-DCE.  It  has  been  suggested  that 
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pH  plays  a  role  in  the  specific  DCE  isomer(s)  formed  from  the  reductive 
dechlorination  of  TCE. 

In  summary,  while  it  is  known  that  chlorinated  organic  compounds 
will  degrade  under  anaerobic  processes,  the  specific  conditions  required 
to  initiate  and  maintain  anaerobic  processes  are  not  well  understood. 
The  presence  of  only  low  concentrations  of  an  organic  compound  in  a 
water/soil  system  may  not  be  adequate  to  stimulate  bacterial  growth 
such  that  anaerobic  process  are  initiated.  In  addition,  certain  oxygen 
sources  may  be  required  by  degrading  bacteria  to  breakdown  specific 
organic  compounds.  For  example,  there  is  conflicting  research 
regarding  the  degradability  of  TCE  under  denitrifying  conditions. 
Finally,  the  conditions  that  effect  the  rates  at  which  anaerobic  processes 
proceed  are  not  completely  quantified.  It  has  been  suggested  that  there 
is  a  specific  redox  potential  threshold  above  which  degradation  TCE  to 
vinyl  chloride  will  occur  rapidly. 

7.2.2.3  Abiotic  Processes.  Abiotic  processes  involve  strictly  chemical 
and  photochemical  reactions,  and  physical  processes  such  as  leaching 
and  volatilization.  Abiotic  processes  can  be  important  in  the 
assessment  of  the  degradation  characteristics  of  a  water/ soil  system. 

TCE  can  also  degrade  abiotically.  TCE  may  undergo  a  reductive 
dehalogenation  process  to  form  1,1-DCE,  cis-l,2-DCE  or  trans-l,2'DCE. 
This  is  typically  a  biological  reaction,  however,  and  is  not  a  significant 
abiotic  degradation  reaction  for  TCE. 


7,2.3  Contaminant  Migration 

TCE  may  undergo  aerobic,  anaerobic  or  abiotic  degradation  processes. 
In  each  case,  however,  these  processes  produce  one  or  more  isomers  of 
DCE  or  vinyl  chloride.  Trans-1,2-DCE  has  been  detected  in  grourid 
water  samples  collected  from  Site  12  -  Aircraft  Parking  Apron  Area 
monitoring  well  MWOS.  Presence  of  this  compound  in  ground  water 
may  indicate  that  degradation  reactions  may  be  occurring  in  ground 
water  underlying  the  Base.  Table  7-1  presents  a  summary  of  available 
data  for  the  half-life  of  TCE  in  ground  water  and  soils. 


7-8 


FINAL 


SECTION  8.0 

RISK  ASSESSMENT 


Information  provided  by  the  NDEP  indicates  that  the  regulatory 
structure  currently  in  place  in  Nevada  (as  of  January  1996)  does  not 
allow  the  application  of  risk  assessments  in  lieu  of  numerical  cleanup 
standards.  Ilie  agency  provides  a  list  of  action  level  concentrations  for 
soil  and  ground  water  in  its  Contaminated  Soil  and  Ground  Water 
Remediation  Policy  dated  June  25,  1992.  However,  application  of  the 
policy  to  the  NVANG  Base  required  some  research  regarding  the  most 
recent  toxicological  data  for  the  compounds  detected  in  Base  ground 
water  and  soils.  Additionally,  information  regarding  potential  fate  and 
transport  of  compounds  detected  at  the  NVANG  Base  were  used  to 
outline  the  exposure  scenarios  that  are  required  to  apply  the  NDEP 
remediation  policy  to  impacted  soils  and  ground  water.  The  following 
subsections  provide  a  summary  of  processes  and  procedures  used  to 
develop  action  level  concentrations  for  NVANG  Base  soils  and  ground 
water. 


8.1  Potential  Soil  Remediation  Standards 


Consistent  with  NDEP  guidance,  the  development  of  potential 
remediation  standards  for  soils  considered  all  potential  exposure 
pathways  associated  with  this  medium.  Based  on  analysis  of  potential 
exposures  at  the  site,  soil  remediation  standards  were  derived  for  two 
separate  exposure  pathways:  direct  contact  with  soils  and  protection  of 
ground  water.  Direct  contact  standards  were  calculated  following  the 
methodology  established  in  Subpart  S  of  the  RCRA  Corrective  Action 
Rule  (EPA,  July  1990).  These  calculated  values  reflected  current  toxicity 
data  listed  in  Integrated  Risk  Information  System  (IRIS),  EPA's  primary 
toxicity  data  base  (accessed  July  1995),  and  in  the  compilation  of 
preliminary  remediation  goals  prepared  by  EPA /Region  IX  (September 
1995).  Table  8-1  presents  a  summary  of  toxicological  factors  used  in  the 
remediation  goal  calculations. 

Soil  remediation  standards  developed  for  evaluation  of  the  ground 
water  pathway  were  based  on  a  tiered  approach,  as  described  below: 

•  Where  a  Toxicity  Characteristic  Leaching  Procedure  (TCLP)  standard 
was  available,  that  numeric  value  was  used  as  the  remediation 
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TABLE  8-1 

Toxicological  and  Regulatory  Dt  tafor  Detected  Compounds  and  Surrogates 
152nd  Tactical  Reconnaissance  Group,  NVANG,  Reno,  Nevada 


_ _ _  TABLE  8-1 

Toxicological  and  Regulatory  Data  for  Detected  Compounds  and  Surrogates 
152nd  Tactical  Reconnaissance  Group,  NVANG,  Reno,  Nevada 


mg/ kg/ day  =  milligrams  per  kilogram  per  day 
mg/1  =  milligrams  per  liter 
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standard.  The  numeric  TCLP  value  [in  milligrams  per  liter  (mg/1)] 
was  used  as  the  remediation  standard  (in  mg/kg)  w^ithout  any  unit 
conversion;  a  unit  conversion  factor  [i.e.,  1,000  micrograms  per 
milligram  (jig/mg)]  was  used  to  convert  the  remediation  standard 
from  mg/kg  to  gg/kg. 

•  In  the  absence  of  a  TCLP  standard,  MCLs  were  used  as  the  basis  for 
deriving  ground  water  protection  standards.  MCLs  were  multiplied 
by  100,  consistent  with  the  methodology  used  to  derive  TCLP 
standards;  as  described  above,  no  conversion  factor  was  used  to 
convert  the  modified  MCL  (in  mg/1)  to  a  soil  standard  (mg/kg), 
although  the  mg/ kg  value  was  converted  to  a  concentration  in 
4g/kg  using  a  factor  of  1,000  (i.e.,  1,000  jig/mg). 

•  For  constituents  where  neither  a  TCLP  standard  nor  an  MCL  was 
available,  a  drinking  water  equivalency  level  was  developed, 
following  the  methodology  for  deriving  ground  water  standards 
given  in  Subpart  S  of  the  RCRA  Corrective  Action  Proposed  Rule 
(July  1990).  These  calculated  levels  incorporated  current  toxicity 
data  from  the  sources  listed  above.  Calculated  ground  water 
standards  were  then  multiplied  by  100  to  derive  a  soil  remediation 
standard  protective  of  ground  water. 

Where  toxicity  data  were  not  available  for  a  specific  constituent,  a 
surrogate  compound  was  selected,  and  toxicity  data  for  the  surrogate 
compound  were  used  to  derive  a  remediation  goal.  Selection  of  the 
surrogate  compound  was  based  on  structure  and  activity  of  both  the 
surrogate  and  the  compound  for  which  no  toxicity  data  were  available. 
Table  8-2  summarizes  the  remediation  goal  calculations  for  NVANG 
soils. 

It  should  be  noted  that  the  methodologies  used  to  establish  potential 
remediation  standards  represent  conservative  approaches,  both  to  the 
evaluation  of  direct  contact  exposures  and  to  the  assessment  of 
potential  soil  impacts  on  ground  water  quality.  Calculation  of 
remediation  standards  protective  of  direct  contact  exposures  is 
predicated  on  the  assumption  that  the  site  is  developed  for  residential 
purposes,  and  that  there  is  frequent  and  routine  direct  contact  with 
soils.  Remediation  standards  developed  for  protection  of  ground  water 
are  based  on  a  similarly  conservative  approach,  in  which  it  is  assumed 
that  ground  water  is  used  for  a  drinking  water  supply,  and  that 
constituents  migrate  easily  through  subsurface  soils.  In  reality,  the 
migration  of  many  of  the  constituents  detected  at  this  site  (in 
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_ TABLE  &-2 

Summary  of  Cleanup  Level  Calculations  for  Soil 

152nd  Tactical  Reconnaissance  Group,  NVANG,  Reno,  Nevada 


=  Remedial  Investigation 
=  Site  Investigation 
CL  =  maximum  contaminant  level 
=  total  petroleum  hydrocarbons 
ILP  =  toxidty  characteristic  leaching  procedure 
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particular,  the  polynuclear  aromatic  hydrocarbons  or  PAHs)  will  be 
limited  because  of  their  low  solubility  and  their  tendency  to  sorb  to 
soils. 


8.2  Potential  Ground  Water  Remediation  Standards 


Consistent  with  NDEP  guidance,  potential  remediation  standards  for 
ground  water  were  based  primarily  on  federal  MCLs  promulgated  for 
drinking  water  under  the  Safe  Drinking  Water  Act.  Where  MCLs  were 
not  available  for  a  specific  constituent,  a  drinking  water  equivalency 
level  was  derived  following  the  methodology  set  forth  in  Subparl  S  of 
the  RCRA  Corrective  Action  Proposed  Rule  (EPA,  July  1990).  No 
federal  or  state  regulatory  standard  is  available  for  TPH  on  ground 
water.  Calculated  remediation  standards  for  ground  water  were  based 
on  current  toxicity  data  listed  in  IRIS  (EPA,  July  1995)  and  the  summary 
of  preliminary  remediation  goals  prepared  by  EPA/Region  IX  (1995). 
Table  8-3  summarizes  the  remediation  goal  calculations  for  NVANG 
ground  water. 


8.3  Risk  Evaluation 


The  following  subsections  summarize  risk  evaluation  for  the  four  IRP 
sites  investigated  during  the  RI.  The  evaluation  includes  a  summary 
of  source  area(s)  for  contaminants,  environmental  fate  of 
contaminants,  and  potential  receptors. 

8.3.1  Site  4  -  Former  FTA 

Contaminants  identified  in  Site  4  -  Former  FTA  soils  include  TPH  and 
the  petroleum  components  1,2,4-trichlorobenzene  and  1,4- 
dichlorobenzene.  The  source  area  for  these  contaminants  is  well 
defined  and  is  limited  to  a  zone  from  approximately  5  to  8  feet  bgs 
(Figure  5-14). 

Contaminants  identified  in  Site  4  -  Former  FTA  ground  water  include 
TCE  and  benzene.  These  contaminants  occur  in  ground  water  only  in 
the  immediate  vicinity  of  monitoring  well  MWOS  (Figures  5-13  and 
5-13A).  TCE  was  not  detected  in  soil  samples  collected  during  either 
the  SI  or  the  RI  field  activities.  Benzene  was  detected  in  only  one  SI 
soil  sample  at  a  concentration  less  than  its  cleanup  level  for  ground 
water  protection. 
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TABLE  8-3 

Summary  of  Cleanup  Level  Calculations  for  Ground  Water 
152nd  Tactical  Reconnaissance  Group,  NVANG,  Reno,  Nevada 


2.  NA  -  MCL  not  available 

3.  Subpart  S  concentrations  have  been  calculated  following  the  methodology  outlined  in  the 
Proposed  Corrective  Acti  on  Rule  (EPA,  1991).  Calculated  concentrations  are  based  on  current 
toxicity  indices  listed  in  Region  DC  Preliminary  Remediation  Goals /Second  Half  1995,  S.  Smucker,  Ph.D. 
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As  discussed  in  Section  7 ,  petroleum  hydrocarbons  and  associated 
compounds  (benzene,  1,2,4-trichlorobenzene,  and  1,4-dichlorobenzene) 
can  be  biodegraded  in  soils  and  ground  water.  By  contrast,  TCE 
generally  has  a  higher  degiee  of  persistence  in  ground  water.  The 
primary  potential  transport  pathways  for  contaminant  movement  at 
Site  4  -  Former  FTA  are  leaching  of  soil  contaminants  to  ground  water 
and  transport  of  contaminants  downgradient  of  the  source  area  via 
ground  water  flow. 

The  ground  surface  above  the  defined  areas  for  soil  and  ground  water 
contamination  at  Site  4  -  Former  FTA  is  comprised  of  bare  ground  and 
grass  associated  with  a  recreational  field  at  the  site.  Exposure  of 
potential  receptors  to  contaminated  soil  at  Site  4  -  Former  FTA  is 
unlikely  under  current  conditions  because  the  area  of  soil 
contamination  lies  5  to  8  feet  bgs. 

Exposure  of  potential  receptors  to  existing  ground  water  contaminants 
at  the  site  is  also  unlikely.  Samples  collected  from  monitoring  wells 
located  approximately  60  feet  downgradient  of  the  area  of  ground  water 
contamination  did  not  contain  benzene  or  TCE  at  concentrations 
greater  than  cleanup  levels.  The  area  of  TCE  and  benzene 
contamination  is  located  completely  within  the  NVANG  Base 
boundary.  The  closest  public  supply  wells  are  located  outside  of  the 
Base,  approximately  one-half  mile  from  Site  4  -  Former  FTA. 

8.3.2  Site  5  -  Former  FTA 

TPK  was  the  only  contaminant  identified  in  Site  5  -  Former  FTA  soils. 
The  source  areas  for  TPH  are  well  defined  and  appear  to  comprise 
discontinuous  soil  1  orizons  at  2  feet  bgs  at  RI  soil  boring  SB5-2  and  6 
feet  bgs  at  SI  soil  boring  BH6  (Figure  5-20). 

Benzene  is  the  only  contaminant  identified  in  Site  5  -  Former  FTA 
ground  water.  Benzene  occurs  in  ground  water  at  concentrations 
greater  than  the  cleanup  level  only  in  the  immediate  vicinity  of 
monitoring  well  MW17  (Figure  5-21).  Benzene  was  nol  detected  in 

qnv  nf  flip  cr»il  carpr^1<ic  QT  T?T 

Vw/A  kA  AW  WWAA  w>  Ca  A  A  A  W  A  W  k./  WwiAWS-AWWA  AAWAAA  k_/X  W-AiVA  X  WA 

Petroleum  hydrocarbons  and  benzene  can  be  biodegraded  in  soils  and 
ground  water.  The  primary  potential  transport  pathways  for 
contaminant  movement  at  Site  5  -  Former  FTA  are  leaching  of  soil 
contaminants  to  ground  water  and  transport  of  contaminants 
downgradient  of  the  source  area  via  ground  water  flow. 

Tire  ground  surface  above  the  defined  areas  for  soil  and  ground  water 
contamination  at  Site  5  -  Former  FTA  is  comprised  of  bare  ground  and 
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with  a  native  grass  vegetated  surface.  Approximately  one-half  of  the 
area  of  soil  contamination  lies  outside  the  existing  boundary  of  the 
NVaNG  Base.  It  is  estimated  that  a  portion  of  the  area  of  ground 
water  contamination  may  lie  off  Base.  Exposure  of  potential  receptors 
to  contaminated  soil  at  Site  5  -  Former  FT  A  is  unlikely  under  current 
conditions  because  the  area  of  soil  contamination  lies  2  to  6  feet  bgs. 

Exposure  of  potential  receptors  to  benzene  in  ground  water  at  the  site  is 
also  unlikely.  Samples  collected  from  monitoring  well  MW30,  located 
approximately  60  feet  downgradient  of  the  area  of  ground  water 
contamination,  did  not  contain  detectable  concentrations  of  benzene. 
The  majority  of  the  area  of  benzene  contamination  is  within  the 
NVANG  Base  boundary.  A  portion  of  the  area  may  lie  outside  the 
Base  boundary.  The  closest  public  supply  wells  are  located  outside  of 
the  Base,  approximately  one-half  mile  from  Site  5  -  Former  FTA. 


8.3.3  Site  7  -  POL  Storage  Area 

TPH,  benzene,  toluene,  and  PAHs  were  identified  as  contaminants  in 
soils  at  Site  7  -  POL  Storage  Area.  The  source  areas  for  the  individual 
contaminants  is  complex;  however,  three  distinct  source  areas  can  be 
identified  for  overall  soil  contamination  at  the  site  (Figure  5-30).  Soil 
contamination  was  identified  at  Site  7  -  POL  Storage  Area  from 
approximately  2  to  7.5  feet  bgs. 

Areas  of  floating  pure  product  for  fuel  hydrocarbons  have  been 
identified  at  Site  7  -  POL  Storage  Area.  Benzene  is  the  primary 
dissolved  phase  contaminant  identified  in  ground  water  at  this  site. 
Benzene  occurs  in  ground  water  at  concentrations  greater  than  the 
cleanup  level  in  the  eastern  half  of  the  IRP  site.  Secondary 
contaminants,  bis(2-ethylhexyl)phthalate  and  toluene,  were  also 
identified  at  the  site.  The  area  of  ground  water  contamination  for  these 
compounds  lies  within  the  larger  area  of  benzene  contamination 
(Figure  5-31). 

Petroleum  hydrocarbons  and  its  comoonents  can  be  biodeeraded  in 

J  X  • 

soils  and  ground  water.  The  primary  potential  transport  pathways  for 
contaminant  movement  at  Site  7  -  POL  Storage  Area  are  leaching  of 
soil  contaminants  to  ground  water  and  transport  of  contaminants 
downgradient  of  the  source  area  via  ground  water  flow. 

The  ground  surface  above  the  defined  areas  for  soil  and  ground  water 
contamination  at  Site  7  -  POL  Storage  Area  is  comprised  primarily  of 
asphaltic  concrete.  Two  areas  of  bare  ground  'xists  at  the  site:  an 
approximate  7-foot  wide  strip  along  the  fence  line  in  southern  portion 
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of  the  area;  and  an  approximate  30-foot  wide  strip  along  the  western 
boundary  of  the  site. 

It  is  estimated  that  a  small  portion  of  the  area  of  soil  contamination 
may  lie  off  Base  (Figure  5-30).  Exposure  of  potential  receptors  to 
contaminated  soil  at  Site  7  -  POL  Storage  Area  is  unlikely  under  surface 
current  conditions  because  the  area  of  soil  contamination  lies  2  to  7  feet 
bgs. 

Exposure  of  potential  receptors  to  benzene,  toluene  or  bis(2- 
ethylhexyOphthalate  in  ground  water  at  the  site  is  also  unlikely. 
Samples  collected  from  monitoring  wells  MW23  and  MW31,  located 
100  feet  downgradient  of  the  USTs  did  not  contain  detectable 
concentrations  of  these  compounds.  The  majority  of  the  area  of 
ground  water  contamination  is  within  the  NVANG  Base  boundary. 
The  closest  public  supply  wells  are  located  outside  of  the  Base, 
approximately  one-half  mile  from  Site  7  -  POL  Storage  Area. 


8.3.4  Site  14  -  QWS 

TPII  was  the  only  contaminant  identified  in  Site  14  -  OWS  soils.  The 
source  area  for  TPH  is  well  defined  and  appears  to  occur  in  zone  5  to  8 
feet  bgs  (Figure  5-35).  No  ground  water  contamination  has  been 
identified  at  this  site. 

As  discussed  in  Section  7,  petroleum  hydrocarbon  compounds  can  be 
biodegraded  in  soils.  The  primary  potential  transport  pathways  for 
contaminant  movement  from  soils  at  Site  14  -  OWS  is  leaching  of  soil 
contaminants  to  ground  water.  Based  on  the  review  of  ground  water 
data  collected  during  the  SI  and  RI,  leaching  does  not  appear  to  be  a 
significant  transport  pathway  at  this  site. 

The  ground  surface  above  the  defined  areas  for  soil  contamination  at 
Site  14  -  OWS  is  comprised  of  soil  covered  with  a  cobble/gravel  surface. 
Exposure  of  potential  receptors  to  contaminated  soil  at  Site  5  -  Former 
FTA  is  unlikely  under  current  conditions  because  the  area  of  soil 
contamination  lies  5  to  8  feet  bgs. 
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SECTION  9.0 

CONCLUSIONS 


The  following  section  provides  a  brief  summary  of  conclusions  based 
on  RI  field  activities  at  IRP  Sites  4, 5, 7,  and  14. 

9.1  Site  4  -  Former  FTA 

An  area  of  soil  was  identified  in  which  TPH,  1,2,4-TCB,  and  1,4-DCB 
exceeded  cleanup  goals.  In  general,  this  area  is  relatively  small  and  is 
in  the  immediate  vicinity  of  soil  borings  SB4-5  and  BH14.  This  area  is 
located  immediately  upgradient  from  monitoring  well  MW05  and 
potentially  provides  a  continuing  source  of  petroleum-derived 
hydrocarbons  and  VOCs  to  Site  4  -  Former  FTA  ground  water. 

An  area  of  ground  water  was  identified  that  contained  TCE  and 
benzene  concentrations  equal  to  or  exceeding  their  respective  cleanup 
standards.  This  area  is  confined  to  the  immediate  vicinity  of 
monitoring  well  MW05.  Comparison  of  concentrations  of  these 
compounds  in  samples  collected  in  March  1992  and  July  1995  suggest 
that  significant  decreases  have  occurred. 

9.2  Site  5  -  Former  FTA 

An  area  of  TPH-impacted  soil  was  identified  in  the  immediate  vicinity 
of  monitoring  well  MW17.  The  impacted  soil  provides  a  continuing 
source  of  petroleum-derived  hydrocarbons  to  Site  5  -  Former  FTA 
ground  water.  This  soil  area  lies  partially  on  Airport  property  and 
partially  on  the  NVANG  Base. 

Benzene  exceeds  cleanup  standards  in  ground  water  samples  collected 
from  monitoring  well  MW17.  Review  of  additional  data  for  Site  5  - 
Former  FTA  suggests  that  benzene-impacted  ground  water  is  confined 
to  the  immediate  vicinity  of  monitoring  well  MW17-  A  portion  of  this 
area  of  benzene-impacted  ground  water  probably  extends  off  Base.  A 
comparison  of  concentrations  of  these  compounds  in  samples  collected 
in  March  1992  and  May  1995  suggests  that  no  significant  changes  have 
occurred. 
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9.3  Site  7  -  PC  L  Storage  Area 

Approximately  13,500  gallons  of  floating  product  existed  within  the 
UST  excavation  area  as  of  mid-August  1995.  This  estimate  was  based 
on  data  collected  during  product  removal  operations  in  late-August 
1995.  The  floating  product  was  discovered  during  RI  investigations  at 
Site  7  -  POL  Storage  Area.  The  product  is  within  the  gravel  backfill  in 
the  UST  excavation  area.  Geologic  conditions  surrounding  the  UST 
excavation  ar^^a  have  resulted  in  minimizing  the  migration  of  floating 
product  from  the  excavation.  Product  removal  operations  were 
implemented  during  a  ten-day  period,  August  23  through  September  7, 
1995.  During  this  period,  approximately  10,000  gallons  of  product  was 
removed  from  the  gravel  backfill. 

One  additional  area  of  free  product  exists  at  Site  7  -  POL  Storage  Area  in 
the  vicinity  of  produ^.  monitoring  well  T-4.  This  discrete  area  of 
floating  product  is  likely  associated  with  a  surface  spill  event. 

A  relatively  large  area  of  JP-4  impacted  soil  was  identified.  Review  of 
the  areal  and  vertical  distributions  of  TPH,  benzene,  toluene,  and  other 
fuel  component  compounds  (i.e.,  PAHs)  suggests  that  the  complex 
distribution  of  impacted  soil  is  consistent  with  the  product  release 
history  at  Site  7  -  POL  Storage  Area.  Several  JP-4  spills  have  occurred  in 
the  Site  7  -  POL  Storage  Area,  most  of  which  are  reported  to  have  been 
flushed  into  soil  and  gravel  areas  surrounding  the  refueling  stand. 
The  presence  of  fuel  hydrocarbons  in  the  soil  has  impacted  ground 
water  quality  at  Site  7  -  POL  Storage  Area. 

An  area  of  ground  water  was  identified  that  contained  benzene, 
toluene,  and  bis(2-ethylhexyl)phthalate  exceeding  their  respective 
cleanup  standards.  Although  bis(2-ethylhexyl)phthalate  is  known  as  a 
common  laboratory  contaminant,  no  information  is  available  to 
suggest  that  laboratory  contamination  is  responsible  for  detection  of 
this  compound  in  Site  7  -  POL  Storage  Area  ground  water  samples. 

The  area  of  ground  water  impacted  by  benzene  comprises  the  eastern 
half  of  Site  7  -  POL  Storage  Area.  This  area  may  actually  extend  off  Base 
in  the  vicinity  of  the  Airport's  control  tower.  However,  it  is  not 
anticipated  that  the  benzene-impacted  ground  water  extends  a 
significant  distance  south  of  the  Base  fence  line,  based  on  review  of  the 
on-Base  benzene  distribution.  The  area  of  ground  water  impacted  by 
bis(2-ethyihexyl)phthalate  is  confined  to  the  immediate  vicinity  of 
monitoring  wells  MW07,  MW25,  and  product  monitoring  well  T-4. 
The  area  of  ground  water  impacted  by  toluene  is  confined  to  the 
immediate  vicinity  of  product  monitoring  well  T-4. 
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9.4  Site  14  -  OWS 


TPH  in  soils  exceed  cleanup  standards  in  an  area  of  soil  at  Site  14  - 
OWS.  The  distribution  of  the  TPH-impacted  soil  is  consistent  with  the 
release  history  at  Site  14  -  OWS.  The  absence  of  significant  VOCs  in  the 
impacted  areas  suggests  that  in  situ  degradation  of  the  spilled  fuel  has 
occurred.  The  remaining  semivolatile  components  of  JP-4  fuel  have 
low  solubility,  inhibiting  their  transport  to  ground  water. 

It  does  not  appear  that  TPH-impacted  soils  currently  provide  a 
significant  source  of  fuel-related  hydrocarbons  to  ground  water. 
Ground  water  data  collected  during  the  SI  and  the  RI  suggest  that 
minor  concentrations  of  fuel-related  hydrocarbons  have  been 
transported  to  ground  water. 
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SECTION  10.0 

RECOMMENDATIONS 


The  following  summarizes  recommendations  based  on  review  of  RI 
and  SI  data  for  the  NVANG  Base. 


10.1  ^^ite  4  -  Former  FTA 


•  An  FS  should  be  performed  for  Site  4  -  Former  FTA  soils  to 
evaluate  remedial  alternatives  for  soil  containing  TPH,  1,2,4-TCB, 
and  1,4-DCB.  The  FS  should  evaluate  various  alternatives  to 
eliminate  the  source  of  these  contaminants  from  soil  to  prevent 
transport  to  ground  water. 

•  Long-term  ground  water  monitoring  should  be  performed  at  Site  4  - 
Former  FTA,  based  on  the  limited  extent  of  ground  water  affected 
and  based  on  the  current  declining  concentration  trend  for  TCE  and 
benzene. 


10.2  Site  5  -  Former  FTA 

•  An  FS  should  be  performed  for  Site  5  -  Former  FTA  to  evaluate 
remedial  alternatives  for  ground  water  containing  benzene.  The  FS 
should  evaluate  various  alternatives  to  eliminate  or  mitigate 
transport  downgradient  transport. 

•  An  FS  should  be  performed  for  Site  5  -  Former  FTA  soils  to 
evaluate  remedial  alternatives  for  soils  containing  petroleum 
hydrocarbons,  a  portion  of  which  lies  off  Base.  The  FS  should 
evaluate  alternatives  to  eliminate  or  mitigate  the  potential  threat  to 
ground  water  quality. 


10.3  Site  7  -  POL  Storage  Area 


•  An  FS  should  be  performed  for  the  remaining  free  product  in  the 
excavation  backfill  based  on  the  potential  threat  posed  by  this  source 
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of  petroleum  hydrocarbons  to  Site  7  -  POL  Storage  Area  ground 
water. 

•  A  periodic  product  thickness  monitoring  program  and  mitigation 
by  bailing  should  be  instituted  at  product  monitoring  well  T-4.  A 
similar  program  was  successful  in  significantly  reducing  free 
product  thickness  at  monitoring  well  MW07. 

•  An  FS  should  be  performed  for  Site  7  -  POL  Storage  Area  to  evaluate 
remedial  alternatives  for  soils  containing  petroleum  hydrocarbons, 
a  portion  of  which  lies  off  Base.  The  FS  should  evaluate 
alternatives  to  eliminate  or  mitigate  the  potential  threat  to  ground 
water  quality. 

•  An  FS  should  be  performed  for  Site  7  -  POL  Storage  Area  to  evaluate 
remedial  alternatives  for  ground  water  containing  benzene, 
toluene,  and  bis(2-ethylhexyl)  phthalate.  A  portion  of  the  area  of 
ground  water  containing  elevated  concentrations  of  benzene  lies  off 
Base.  The  FS  should  evaluate  various  alternatives  to  eliminate  or 
mitigate  downgradient  transport. 


10.4  Site  14  -  OWS 


•  Long-term  monitoring  should  be  performed  for  Site  14  -  OWS 
ground  water  to  detect  the  possibility  of  future  problems. 
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APPENDIX  A 


TECHNICAL  MEMORANDA  FOR  FIELD 

ACTIVITIES 


Memorandum 


To: 

Robin  Weesner 

From: 

Nevine  Melikian,  ERM-West. 

Subject: 

Ground  Water  Monitoring,  NVANG,  May  11,  1995 

Date: 

May  1, 1995 

This  document  outlines  the  details  of  ground  water  sampling  on  May 
11  through  May  14,  1995  and  on  May  24,  1995  at  the  Nevada  Air 
National  Guard  (NVANG)  Base,  Reno,  Nevada.  On  May  11  through 
May  14,  ground  water  will  be  sampled  at  17  existing  monitoring  wells. 
On  May  24,  ground  water  will  be  sampled  at  4  new  monitoring  wells 
installed  by  ERM  in  the  period  between  May  15  and  May  23,  1995.  The 
locations  of  all  monitoring  wells  to  be  sampled  are  shown  in  attached 
figure.  The  intallation  and  sampling  of  6  additional  optional 
monitoring  wells  may  be  required. 

Health  and  Safety  Requirements 


All  personnel  are  to  be  familiar  with  and  must  follow  the  Sitewide 
Safety  and  Health  Plan.  This  includes  using  the  correct  levels  of 
personal  protective  equipment  (PPE).  Steve  Becker,  the  Site  Safety 
Officer,  will  ensure  that  all  personnel  present  during  field  work  fill  out 
the  daily  tailgate  forms. 

Ground  Water  Sampling  Procedures 


A  two  day  waiting  period  is  required  between  well  development  and 
ground  water  sampling  at  the  newly  installed  monitoring  wells. 

Prior  to  purging  each  monitoring  well,  ground  water  levels  will  be 
measured  using  an  electric  water  level  meter.  Ground  water  level  and 
all  purging  and  sampling  information  will  be  entered  on  Ground 
Water  Monitoring  forms. 

All  monitoring  wells  are  2"  in  diameter.  The  monitoring  wells  will  be 
purged  using  a  portable  submersible  pump  and  will  be  sampled  using 
disposable  bailers.  Prior  to  sampling,  three  well  volumes  will  be 
purged  and  parameters  (pH,  Sp.  condition,  and  temperature)  will  be 
recorded  on  Ground  Water  monitoring  forms.  Well  volume 


information  for  ail  monitoring  wells  is  attached  to  this  memo.  Prior  to 
collecting  a  ground  water  sample,  the  disposable  bailers  will  be  rinsed 
once  with  well  water  (first  bail  is  discarded). 


Purge  water  will  be  collected  in  well-specific  55-gallon  drums.  The 
drums  will  be  labeled  and  stored  on  site,  behind  the  Civil  Engineering 
Building. 

If  present,  floating  product  thickness  in  monitoring  wells  MW25  and 
MW07  will  be  recorded.  If  the  thickness  is  measurable,  floating  product 
will  be  removed  using  a  non  disposable  bailer.  Monitoring  wells 
MW25  and  MW07  will  be  sampled  last. 


Sampling  Schedule 


The  following  is  a  tentative  schedule  for  ground  water  sampling; 


May  11,1995: 

MW15, 

May  12, 1995: 

MW19, 

May  13, 1995: 

MW23, 

May  14, 1995: 

MWIO, 

May  24, 1995: 

MW28, 

MW18,  MW16,  MW17 
MW08,  MW27,  MW26,  MW24 
MW03,  MW04,  MW05 
MW06,  MW25,  MW07 
MW29,  MW30,  MW31 


This  schedule  may  be  altered  due  to  site  operations  and/or  sampling 
speed. 

Ground  Water  Sample  Identifiers 


Sample  identifiers  for  original  ground  water  samples  will  include  the 
monitoring  well  number,  and  the  quarterly  sampling  round  (this  is  the 
second  sampling  round).  For  example,  MW03-95-2  represent  a  ground 
water  sample  collected  during  the  second  round  of  quarterly  sampling 
in  1995  from  monitoring  well  MW03. 


Analytical  Parameters 

Ground  water  samples  collected  from  each  well  will  be  analyzed  for: 

•  Volatile  organic  compounds  (VOCs)  using  EPA  Method  8010/8020 
with  8240  for  confirmation; 
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•  Semi-volatile  organic  compounds  (SVOCs)  using  EPA  Method 
3550/8270; 

•  Total  petroleum  hydrocarbons  (TPH)  using  EPA  Method  5030/8015; 
and 

•  Lead  using  EPA  Method  3050/7420. 

Ground  water  analyses  will  be  performed  by  Gulf  States  Analytical 
(GSA).  Ground  Water  Samples  will  be  shipped  by  Federal  Express  to 
GSA: 


Gulf  States  Analytical 
Att;  Lora  Dunlap 
6310  Rothway 
Houston,  Texas  77040-9835 
(713)  690-4444 

A  validation  package  will  be  requested  from  GSA  for  ground  water 
samples  collected  from  monitoring  well  MW23  and  MW05,  and 
MW31,  therefore,  a  separate  Chain-of-Custody  form  will  be  prepared 
for  MW23,  MW05  and  MW31.  The  trip  blank  for  the  sampling  day 
should  also  be  included  on  this  Chain-of-Custody. 


Quality  Assurance/Ouality  Control  (OA/OC)  Samples 

The  following  QA/QC  samples  will  be  collected.  QA/QC  samples  will 
be  analyzed  for  the  same  parameters  as  original  samples  with  the 
exception  of  trip  blanks.  Trip  blanks  will  only  be  analyzed  for  VOCs. 

Duplicate  Samples.  Field  duplicates  will  be  collected  at  a  frequency  of 
10  %  of  total  number  of  original  samples.  Duplicate  ground  water 
samples  will  be  collected  from  monitoring  wells  MW18,  MW06,  and 
MW28.  Sample  identifiers  for  field  duplicates  are  the  same  as  the 
original  sample  but  followed  by  an  asterix  (*).  Collection  time  should 
be  the  same  as  original  sample. 

Trip  Blanks.  Trip  blanks  will  be  collected  at  the  frequency  of  one  per 
cooler  per  day.  Sample  identifiers  for  trip  blanks  are  as  follows:  TB- 
date-#.  For  example  TB051995-1  represents  the  first  trip  blank  collected 
I  on  May  19, 1995. 

MS/MSD.  One  MS/M"  '•  will  be  designated  for  every  20  ground  water 
samples.  MS/MSD  wui  be  requested  for  the  sample  collected  from 
monitoring  well  MW27  and  MW30.  This  should  be  indicated  nn  the 
Chain-of-Custody  form. 


Field  Blanks.  Field  blanks  will  be  collected  at  the  frequency  of  one 
every  two  days.  Sample  identifiers  for  field  blanks  will  be  the  well 
identifier  at  which  the  blank  was  prepared  followed  by  an  asterix. 
Collection  time  should  be  original  sample  collection  time  plus  one 
minute. 

Equipment  Rinsate.  Rinsate  blanks  from  decontaminated  submersible 
pump  will  be  collected  at  the  frequency  of  one  every  two  days.  Sample 
identifiers  for  rinsate  blanks  will  be  the  well  identifier  at  which  the 
blank  was  prepared  followed  by  an  asterix.  Collection  time  should  be 
original  sample  collection  time  plus  one  minute. 


Decontamination 

All  sampling  equipment  will  be  decontaminated  prior  to  sampling, 
between  monitoring  wells,  and  after  sampling  activities  have  been 
completed.  Decontamination  will  include  scrubbing  sampling 
equipment  with  a  laboratory-grade  detergent  (such  as  Liqui-Nox  or 
Alconox),  followed  by  a  rinse  with  potable  water,  a  rinse  with  ASTM 
Type  I  reagent  water  and  pesticide-grade  methanol.  All  equipment  will 
be  allowed  to  air  dry  and  either  wrapped  in  aluminum  foil  or 
positioned  to  preclude  inadvertent  contamination  prior  to  reuse. 


Sampling  Summar^^ 

The  following  table  summarizes  the  sampling  program; 


Analysis 

Method 

Container 

Sampling 

Locations 

Field  QA/QC 

■sSs 

MS/MS 

D 

Equip 

Rinse 

Trip 

Blank 

Field 

Blank 

VOCs 

8010/8020 

21 

3 

2 

3 

5 

3 

SVOCS 

8270 

HiiH 

21 

3 

2 

3 

- 

3 

TPH 

8015 

2X40  ml 
^lass 

21 

3 

2 

3 

- 

3 

Lead 

7420 

21 

3 

2 

3 

3 

Required  Equipment  and  Materials 


Equipment  to  be  transported  from  Sacramento  by  Dave  Bett: 


•  2-inch  submersible  pump,  controller,  and  real 

•  Water  level  meter 

•  Photoionization  detector  (PID) 

•  Interface  probe 

•  pH,  conductivity,  and  temperature  meters 

•  Disposable  bailers  and  nylon  rope 

•  Non-disposable  bailer 

•  ASTM  Type  I  reagent  water 

•  Alconox  or  Liqui-Nox 

•  Aluminum  foil 

Arizona  Office  Responsibility: 

•  Pesticide  grade  methanol 

•  Sampling  bottles  and  coolers 

•  Ground  water  monitoring  data  forms 

•  Calibration  forms 

•  Chain  of-Custody  forms 

•  Sani.ple  labels 

•  Drum  labels 

•  Sitewide  Safety  and  Health  Plan 


NVANG  Well  Volume  Information 


Well 

Number 

Casing 

Elevation 

(ft) 

Head 
Elevation 
(ft)  9/94 

Depth  to 
Water  (ft 
below 
measuring 
point) 

Casing 

Depth 

(ft) 

Saturated 

Interval 

(ft) 

3  Casing 
Volumes 

(gal) 

MW06 

4398.69 

4394.04 

4.65 

14.5 

9.85 

4.82 

MW07 

4397.90 

4393.80 

4.1 

14.0 

9.9 

4.85 

MW08 

4399.21 

4394.11 

5.1 

14.0 

8.9 

4.36 

MW23 

4399.40 

4393.62 

5.78 

15.0 

9.22 

4.51 

MW24 

4398.67 

4393.47 

5.2 

15.0 

9.8 

4.80 

MW25 

4397.78 

4393.70 

4.08 

13.0 

8.92 

4.37 

MW26 

4397.32 
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Memorandum 


FILE  copy 


To: 

Robin  Weesner 

From: 

Nevine  Melikian,  ERM-West. 

Subject: 

Soil  Sampling,  NVANG,  May  15,  1995 

Date: 

May  2, 1995 

This  document  outlines  the  details  of  soil  sampling  on  May  15  through 
May  23,  1995  at  the  Nevada  Air  National  Guard  (NVANG)  Base,  Reno, 
Nevada.  Soil  samples  will  be  collected  from  24  soil  boring  at  four  sites 
(Sites  4,  5,  7,  and  14)  at  the  NVANG  Base.  The  locations  of  the  proposed 
soil  borings  are  shown  in  attached  figures.  Optional  borehole  drilling 
(maximum  10  soil  borings)  and  soil  sampling  may  be  required. 

The  purpose  of  soil  sampling  at  22  of  the  soil  borings  is  to  delineate  the 
horizontal  and  vertical  extent  of  soil  contamination  at  the  investigation 
sites.  The  remaining  two  soil  borings  are  for  the  purpose  of  aiding  in  the 
design  of  a  free  product  recovery  system  at  Site  7. 

Health  and  Safety  Requirements 


All  personnel  are  to  be  familiar  with  and  must  follow  the  Sitewide  Safety 
and  Health  Plan.  This  includes  using  the  correct  levels  of  personal 
protective  equipment  (PPE).  Steve  Becker,  the  Site  Safety  Officer,  will 
ensure  that  all  personnel  present  during  fieldwork  fill  out  the  daily 
tailgate  forms. 

Soil  Sampling  Procedures 


Borehole  logging/ sampling  forms  to  be  used  during  this  investigation  are 
attached  to  this  memo.  Once  equipment  decontamination  procedures 
have  been  met,  continuous  drive  samples  will  be  collected  using  a  2-foot 
split-spoon  sampler  equipped  with  brass  sampling  sleeves. 

Continuous  drive  samples  will  be  collected  from  the  interval  between 
land  surface  to  the  target  depth.  All  soil  samples  will  be  collected  in  the 
unsaturated  zone.  The  thickness  of  the  unsaturated  zone  will  be 
determined  based  on  geologic  conditions  and  on  ground  water  level 


measurements  conducted  at  nearby  monitoring  wells  during  ground 
water  monitoring  activities.  Confined  conditioned  exist  at  some  locations 
at  the  NVANG.  Where  unconfined  or  water  table  conditions  occur,  soil 
borings  will  be  terminated  at  the  top  of  the  water  table.  Where  confined 
ground  water  conditions  occur,  the  soil  borings  will  be  terminated  at  the 
bottom  of  the  confining  layer.  It  is  anticipated  that  the  maximum  total 
depth  of  the  soil  borings  will  be  approximately  10  feet  below  ground 
surface  (bgs). 

Samples  collected  from  each  drive  sample  interval  will  be  field-screened 
using  a  PID  and  a  portable  field  GC.  Three  samples  from  each  soil  boring, 
with  the  highest  contamination  levels  as  determined  by  field  screening, 
will  be  submitted  for  laboratory  analysis.  If  the  results  of  the  field 
screening  do  not  clearly  target  a  specific  interval  for  laboratory  analysis, 
samples  collected  from  immediately  below  the  surface  fill  material,  from 
the  middle  of  the  borehole,  and  from  the  bottom  of  the  borehole  will  be 
submitted  for  laboratory  analysis. 

The  following  figure  shows  the  sampling  scheme  for  the  drive  sampler. 
From  each  drive  sample,  the  bottom-most  sleeve  will  be  submitted  for 
laboratory  analysis,  and  if  applicable,  the  third  sleeve  from  the  top  will  be 
submitted  as  a  field  duplicate.  If  no  duplicated  sample  is  to  be  collected, 
the  third  sleeve  from  the  top  will  be  used  for  screening  using  the  field  GC, 
the  second  sleeve  from  the  top  will  be  used  for  litho-logging  and  for 
screening  using  a  PID,  and  the  top  sleeve  will  be  discarded.  If  a  duplicated 
sample  is  to  be  collected,  the  second  sleeve  from  the  top  will  be  used  for 
screening  using  the  field  GC  and  the  bottom  half  of  the  top  sleeve  will  be 
used  for  litho-logging  and  for  screening  using  the  PID. 
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The  ends  of  the  brass  sleeves  for  soil  samples  to  be  sent  for  laboratory 
analysis  and  for  field  GC  screening  will  be  covered  with  Teflon  and  with 
fitted  plastic  caps.  Samples  will  then  be  labeled,  placed  in  individual 
Gladlock  bags,  and  stored  on  ice.  Sample  labels  provided  by  the  laboratory 
will  be  used  for  samples  to  be  submitted  for  laboratory  analysis.  ERM 
sample  labels  will  be  used  for  samples  to  be  screened  using  the  field  GC 


The  following  is  a  tentative  schedule  for  borehole  drilling  and  soil 
sampling: 

May  15  and  16,  1995:  Site  4:  Soil  borings  SB4-1,  SB4-2,  SB4-3,  SB4-4, 

SB4-5,  SB4-6 

May  17, 18,  and  19, 1995:  Site  7:  Soil  Borings  SB7-1,  SB7-2,  SB7-3,  SB7-4, 

SB7-5,  SB7-6,  SB7-7,  SB7-8 

May  20  and  21, 1995:  Site  5:  Soil  Borings  SB5-1,  SB5-2,  SB5-3,  SB5-4 

May  22  and  23,  1995:  Site  14:  Soil  Borings  SB14-1,  SB  14-2,  SB14-3, 

SB14-4 

This  schedule  may  be  altered  due  to  site  operations  and/or  sampling 
speed. 


Soil  Sample  Identifiers 


Sample  identifiers  for  original  soil  samples  will  include  the  site  number, 
soil  boring  number,  and  sample  depth.  For  example,  SB4-1-6  represents 
soil  boring  number  one,  at  site  4,  with  the  sample  collected  at  5.5  to  6  feet 
bgs.. 

Analytical  Parameters 

Soil  samples  collected  from  each  well  will  be  analyzed  for: 

•  Volatile  organic  compounds  (VOCs)  using  EPA  Method  8240; 

•  Semi-volatile  organic  compounds  (SVOCs)  using  EPA  Method 
3550/8270;  and 

•  Total  petroleum  hydrocarbons  (TPH)  using  EPA  Method  5030/8015 
(standard  JP-4  and  Gas); 

Soil  sample  analyses  will  be  performed  by  Gulf  States  Analytical  (GSA). 
Ground  Water  Samples  will  be  shipped  by  Federal  Express  to  GSA: 

Gulf  States  Analytical 
Att:  Lora  Dunlap 
6310  Rothway 
Houston,  Texas  77040-9835 
(713)  690-4444 

A  validation  package  will  be  requested  from  GSA  for  eight  field  selected 
soil  samples  collected  on  May  17  and  19,  therefore,  a  separate  Chain-of- 
Custody  form  will  be  prepared  for  each  of  these  samples.  The  trip  blank 
for  the  sampling  day  should  also  be  included  on  this  Chain-of-Custody. 


Quality  Assurance/Ouality  Control  (OA/OC)  Samples 


The  following  QA/QC  samples  will  be  collected.  Duplicate  samples  will  be 
analyzed  for  the  same  parameters  as  the  original  samples.  Equipment 
rinsate  samples  will  be  analyzed  for  VOCs  using  EPA  Method  8240,  SVOC 
using  EPA  Method  8270,  and  TPH  using  EPA  Method  8015  (Standard  JP-4 
and  Gas).  Trip  blanks  will  only  be  analyzed  for  VOCs  using  EPA  Method 
8240. 

Duplicate  Samples.  Field  duplicates  will  be  collected  at  a  frequency  of  10  % 
of  total  number  of  original  samples.  Eight  field  selected  duplicate  soil 
samples  will  be  collected  from  the  following  soil  borings: 
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•  Site  4:  SB4-1  and  SB4-4; 

•  Site  7:  SB7-1,  SB7-3,  SB7-8; 

•  Site  5:  SB5-2,  SB5-4;  and 

•  Site  14:  SB14-2. 

Sample  identifiers  for  field  duplicates  are  the  same  as  the  original  sample 
but  followed  by  an  asterix  (*).  Collection  time  should  be  the  same  as 
original  sample. 

Trip  Blanks.  Trip  blanks  will  be  collected  at  the  frequency  of  one  per 
cooler  per  day.  Sample  identifiers  for  trip  blanks  are  as  follows:  TB-date-#. 
For  example  TB051995-1  represents  the  first  trip  blank  collected  on  May  19, 
1995. 

MS/MSD.  One  MS/MSD  will  be  designated  for  every  20  soil  samples. 
MS/MSD  will  be  requested  for  four  field  selected  soil  samples,  one  soil 
sample  collected  from  each  of  soil  borings  SB4-2,  SB5-1,  SB7-5,  SB7-6  .  This 
should  be  indicated  on  the  Chain-of-Custody  form. 

Equipment  Rinsate.  Rinsate  blanks  from  final  rinse  of  drive  sampler  after 
decontamination  will  be  collected  at  the  frequency  of  one  every  two  days. 
Sample  identifiers  for  rinsate  blanks  will  be  the  boring  identifier  at  which 
the  blank  was  prepared  followed  by  an  asterix. 

Decontamination 

All  sampling  equipment  will  be  decontaminated  prior  to  sampling, 
between  monitoring  wells,  and  after  sampling  activities  have  been 
completed.  Decontamination  will  include  scrubbing  sampling  equipment 
with  a  laboratory-grade  detergent  (such  as  Liqui-Nox  or  Alconox),  followed 
by  a  rinse  with  potable  water,  a  rinse  with  ASTM  Type  I  reagent  water  and 
pesticide-grade  methanol.  All  equipment  will  be  allowed  to  air  dry,  if 
possible,  and  either  wrapped  in  aluminum  foil  or  positioned  to  preclude 
inadvertent  contamination  prior  to  reuse. 

the  drilling  rig  and  flights  will  be  decontaminated  after  use  by  steam 
cleaning. 


The  following  table  summarizes  the  soil  sampling  program: 


Matrix 
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2X40  ml 
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4 

SVOCs  8270 

4 

TPH  (8015) 
(Standard  JP- 
4  &  Gas) 

2X40  ml 
glass 
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Required  Equipment  and  Materials 


•  Brass  sleeves 

•  Teflon  fi’.ji 

•  Plastic  taps 

•  Photoionization  detector  (PID) 

•  Portable  Gas  Chromatograph  (GC) 

•  Coolers 

•  Pesticide  grade  methanol 

•  ASTM  Type  I  reagent  water 

•  Alconox  or  Liqui-Nox 

•  Aluminum  foil 


•  Borehole  logging/ sampling  record 

•  Calibration  forms 

•  Chain-of-Custody  forms 

•  Sample  labels 

•  Drum  labels 

•  Sitewide  Safety  and  Health  Plan 
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FID  Air  Monitoring:  Ambient  Air: ppm/ time.  Breathing  Zone: ppm/time.  Borehole: - ppm/time 
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Memorandum 


FILE  COPY 


To:  Robin  Weesner 

From:  Nevine  Melikian,  ERM-West. 

Subject:  Ground  Water  Resampling,  NVANG,  July  12  &:  13, 1995 

Date:  July  3, 1995 


This  document  outlines  the  details  of  ground  water  resampling  on  July 
12  and  July  13,  1995  at  the  Nevada  Air  National  Guard  (NVANG)  Base, 
Reno,  Nevada.  Ground  water  will  be  resampled  at  7  existing 
monitoring  wells.  The  locations  of  all  monitoring  wells  to  be  sampled 
are  shown  in  attached  figures. 

Health  and  Safety  Requirements 

All  personnel  are  to  be  familiar  with  and  must  follow  the  Sitewide 
Safety  and  Health  Plan.  This  includes  using  the  correct  levels  of 
personal  protective  equipment  (PPE).  The  Site  Safety  Officer,  will 
ensure  that  all  personnel  present  during  field  work  fill  out  the  daily 
tailgate  forms. 

Ground  Water  Sampling  Procedures 


Prior  to  purging  each  monitoring  well,  ground  water  levels  will  be 
measured  using  an  electric  water  level  meter.  Ground  water  level  and 
all  purging  and  sampling  information  will  be  entered  on  Ground 
Water  Monitoring  forms. 

All  monitoring  wells  are  2"  in  diameter.  The  monitoring  wells  will  be 
purged  using  a  portable  submersible  pump  and  will  be  sampled  using 
disposable  bailers.  Prior  to  sampling,  three  well  volumes  will  be 
purged  and  parameters  (pH,  Sp.  condition,  and  temperature)  will  be 
recorded  on  Ground  Water  monitoring  forms.  Well  volume 
information  for  all  monitoring  wells  is  attached  to  this  memo.  Prior  to 
collecting  a  ground  water  sample,  the  disposable  bailers  will  be  rinsed 
once  with  well  water  (first  bail  is  discarded). 


Purge  water  will  be  collected  in  well-specific  55-gallon  drums.  The 
drums  will  be  labeled  and  stored  on  site,  behind  the  Civil  Engineering 
Building. 


Sampling  Schedule 

The  following  is  a  tentative  schedule  for  ground  water  sampling: 

May  12, 1995:  MW04,  MW05,  MW28,  MW29 

May  13, 1995:  MW32,  MW30,  MW24 

This  schedule  may  be  altered  due  to  site  operations  and/or  sampling 
speed.  MW32  is  located  on  Reno-Tahoe  Airport  property.  If  access  gate 
is  locked,  contact  Mike  Anderson  at  Airport  Operations  (702)  328-6490. 
In  the  case  of  access  problems  to  monitoring  wells  located  on  the  base, 
contact  Major  John  Peck  at  (702)  788-4503. 


Ground  Water  Sample  Identifiers 

Sample  identifiers  for  original  ground  water  samples  will  include  the 
monitoring  well  number,  and  the  quarterly  sampling  roimd  (this  is  the 
second  sampling  round).  For  example,  MW03-95-2  represent  a  ground 
water  sample  collected  during  the  second  round  of  quarterly  sampling 
in  1995  from  monitoring  well  MW03. 


Analytical  Parameters 

Ground  water  samples  collected  from  each  well  will  be  analyzed  for: 

•  Volatile  organic  compounds  (VOCs)  using  EPA  Method  8010/8020 
with  8240  for  confirmation; 

Ground  water  analyses  will  be  performed  by  Gulf  States  Analytical 
(GSA).  Ground  Water  Samples  will  be  shipped  by  Federal  Express  to 
GSA: 


Gulf  States  Analytical 
Att:  Lora  Dunlap 
6310  Rothway 
Houston,  Texas  77040-9835 
(713)  690-4444 


Ship  samples  at  the  end  of  the  sampling  program;  it  is  not  necessary  to 
ship  every  day.  Include  48  hour  turnaround  time  on  Chain-of- 
Custody. 
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ty  Assurance/Oualitv  Control 


IQ  A/QCl 


Samples 


The  following  QA/QC  samples  will  be  collected.  QA/QC  samples  will 
be  analyzed  for  the  same  parameters  as  original  samples  with  the 
exception  of  trip  blanks.  Trip  blanks  will  only  be  analyzed  for  VOCs. 


Duplicate  Samples.  Field  duplicates  will  be  collected  at  a  frequency  of 
10  %  of  total  number  of  original  samples.  Duplicate  ground  water 
samples  will  be  collected  from  monitoring  well  MW29.  Sample 
identifiers  for  field  duplicates  are  the  same  as  the  original  sample  but 
followed  by  an  asterix  {*).  Collection  time  should  be  the  same  as 
original  sample. 


Trip  Blanks.  Trip  blanks  will  be  collected  at  the  frequency  of  one  per 
cooler  per  day.  Sample  identifiers  for  trip  blanks  are  as  follows:  TB- 
date-#.  For  example  TB051995-1  represents  the  first  trip  blank  collected 
on  May  19, 1995. 


MS /MSP.  One  MS/MSD  will  be  designated  for  every  20  ground  water 
samples.  MS/MSD  will  be  requested  for  the  sample  collected  from 
monitoring  well  MW32.  This  should  be  indicated  on  the  Chain-of- 
Custody  form. 


Field  Blanks.  Field  blanks  will  be  collected  at  the  frequency  of  one 
every  two  days.  Sample  identifiers  for  field  blanks  will  be  the  well 
identifier  at  which  the  blank  was  prepared  followed  by  an  asterix. 
Collection  time  should  be  original  sample  collection  time  plus  one 
minute. 


Equipment  Rinsate.  Rinsate  blanks  from  decontaminated  submersible 
pump  will  be  collected  at  the  frequency  of  one  every  two  days.  Sample 
identifiers  for  rinsate  blanks  will  be  the  well  identifier  at  which  the 
blank  was  prepared  followed  by  an  asterix.  Collection  time  should  be 
original  sample  collection  time  plus  one  minute. 


ntamination 

All  sampling  equipment  will  be  decontaminated  prior  to  sampling, 
between  monitoring  wells,  and  after  sampling  activities  have  been 
completed.  Decontamination  will  include  scrubbing  sampling 
equipment  with  a  laboratory-grade  detergent  (such  as  Liqui-Nox  or 


Alconox),  followed  by  a  rinse  with  potable  water,  a  rinse  with  ASTTvI 
Type  I  reagent  water  and  pesticide-grade  methanol.  All  equipment  will 
be  allowed  to  air  dry  and  either  wrapped  in  aluminum  foil  or 
positioned  to  preclude  inadvertent  contamination  prior  to  reuse. 


Sampling  Summary 

The  following  table  summarizes  the  sampling  program: 
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Required  Equipment  and  Materials 

Equipment  to  be  transported  from  Sacramento  by  Dave  Betts: 

•  2-inch  submersible  pump,  controller,  and  real 

•  Water  level  meter 

•  Photoionization  detector  (PID) 

•  pH,  conductivity,  and  temperature  meters 

•  Disposable  bailers  and  nylon  rope 

•  Non-disposable  bailer 

•  Alconox  or  Liqui-Nox 

•  Aluminum  foil 

•  Sampling  bottles  and  coolers  (will  be  shipped  by  the  lab  to 
Sacramento) 

•  ASTM  Type  I  reagent  water  (available  in  storage  shed  at  NVANG) 

•  Pesticide  grade  methanol  (available  in  storage  shed  at  NVANG) 


Arizona  Office  Responsibility: 


Ground  water  monitoring  data  forms 
Calibration  forms 
Chain-of-Custody  forms 
Sample  labels 
Drum  labels 


Sitewide  Safety  and  Health  Plan 


NVANG  Well  Volume  Information 


Date  of 
Measurement 

Well 

Number 

Casing 

Elevation 

(ft) 

Head 
Elevation 
(ft)  9/94 

Depth  to 
Water  (ft 
below 
measuring 
point) 

Casing 

Depth 

(ft) 

Saturated 

Interval 

(ft) 

3  Casing 
Volumes 

(gal) 

May,  1995 

MW04 

4403.69 

4397.86 

5.83 

16.05 

10.22 

MW05 

4403.61 

4397.96 

5.65 

10.20 

4.55 

ilfly 

MW24 

4398.67 

4393.92 

4.75 

15.10 

10.35 

m 

MW28 

4404.03 

4397.55 

6.48 

17.96 

11.48 

ii.44 

MW29 

4404.05 

4397.75 

6.30 

18.42 

12.12 

MW30 

4404.48 

4397.21 

7.27 

18.40 

11.13 

n 

MW32 

4401.89 

4397.21 

4.68 

19.05 

14.37 

m 

Memorandum 


To:  Robin  Weesner 

From:  Frank  Lamphere,  ERM-West. 

Subject:  Ground  Water  Monitoring,  NVANG,  August  21-25,  1995 

Date:  August  18, 1995 


This  document  outlines  the  details  of  ground  water  sampling  on 
August  21  through  August  25,  1995  at  the  Nevada  Air  National  Guard 
(NVANG)  Base,  Reno,  Nevada.  On  August  21  through  August  25, 
ground  water  will  be  sampled  at  21  existing  monitoring  wells.  The 
locations  of  all  monitoring  wells  to  be  sampled  are  shown  in  attached 
figure.  All  changes  from  procedures  used  during  the  May/July  1995 
sampling  round  will  be  denoted  in  bold  print 

Health  and  Safety  Requirements 

All  personnel  are  to  be  familiar  with  and  must  follow  the  Sitewide 
Safety  and  Health  Plan.  This  includes  using  the  correct  levels  of 
personal  protective  equipment  (PPE).  Frank  Lamphere,  the  Site  Safety 
Officer,  will  ensure  that  all  personnel  present  during  field  work  fill  out 
the  daily  tailgate  forms. 

Ground  Water  Sampling  Procedures 


Prior  to  purging  each  monitoring  well,  ground  water  levels  will  be 
measured  using  an  electric  water  level  meter.  Ground  water  level  and 
all  purging  and  sampling  information  will  be  entered  on  Ground 
Water  Monitoring  forms. 

All  monitoring  wells  are  2"  in  diameter.  The  monitoring  wells  will  be 
purged  using  a  portable  submersible  pump  and  will  be  sampled  using 
disposable  bailers.  Prior  to  sampling,  three  well  volumes  will  be 
purged  and  parameters  (pH,  conductivity,  and  temperature)  will  be 
recorded  on  Ground  Water  monitoring  forms.  Well  volume 
information  for  all  monitoring  wells  is  attached  to  this  memo.  Prior  to 
collecting  a  ground  water  sample,  the  disposable  bailers  will  be  rinsed 
once  with  well  water  (first  bail  is  discarded). 


Purge  water  will  be  collected  in  well-specific  55-gallon  drums.  The 
drums  will  be  labeled  and  stored  on  site,  behind  the  Civil  Engineering 
Building. 

If  present,  floating  product  thickness  in  monitoring  wells  MW25, 
MW07,  T-1,  T-2,  T-3,  and  T-4  will  be  recorded.  If  the  thickness  is 
measurable  and  a  sample  is  to  be  collected,  floating  product  will  be 
removed  using  a  dedicated  product  removal  disposable  bailer. 
Monitoring  wells  MW25,  MW07,  and  T-4  will  be  sampled  last.  NOTE; 
ground  water  samples  will  not  be  collected  from  wells  T-1  through  T-3. 


Sampling  Schedule 


The  following  is  a  tentative  schedule  for  ground  water  sampling: 


August  21,  1995: 
August  22,  1995: 
August  23,  1995 
August  24,  1995 
August  25,  1995 


MW15,  MW18, 
MW08,  MW27, 
MW28,  MW29, 
MWIO,  MW06, 
MW25,  MW07, 


This  schedule  may  be  altered  due 
speed. 


MW17,  MW30,  MW32 
MW26,  MW24,  MW23 
MW03,  MW04,  MW05’' 

MW3r 

T-4 

to  site  operations  and/or  sampling 


Ground  Water  Sample  Identifiers 

Sample  identifiers  for  original  ground  water  samples  will  include  the 
monitoring  well  number,  and  the  quarterly  sampling  round  (this  is  the 
third  sampling  round).  For  example,  MW03-95-3  represent  a  ground 
water  sample  collected  during  the  third  round  of  quarterly  sampling  in 
1995  from  monitoring  well  MW03. 


Analytical  raiameteics 

Ground  water  samples  collected  from  each  well  will  be  analyzed  for: 

•  Volatile  organic  compounds  (VOCs)  using  EPA  Method  8010/8020 
with  8240  for  confirmation; 

•  Semivolatile  organic  compounds  (SVOCs)  using  EPA  Method 
3550/8270; 


•  Extractable  total  petroleum  hydrocarbons  (TPH)  using  EPA  Method 
5030/8015; 

•  Purgable  total  petroleum  hydrocarbons  (TPH)  using  EPA  Method 
5030/8015;  and 

•  Lead  using  EPA  Method  3050/7420. 

Ground  water  analyses  will  be  performed  by  Quanterra  Analytical 
Services  (QAS).  Ground  Water  Samples  will  be  shipped  by  Federal 
Express  to  QAS: 


Quanterra  Analytical  Services 
Att:  Tracy  Sid  well 
1721  South  Grand  Ave. 

Santa  Ana,  CA 
92705 

(714)  258-8610 

A  validation  package  will  be  requested  from  QAS  for  ground  water 
samples  collected  from  monitoring  well  MW07  and  MW31  therefore,  a 
separate  Chain-of-Custody  form  will  be  prepared  for  MW07  and 
MW31.  The  trip  blank  for  the  sampling  day  should  also  be  included  on 
this  Chain-of-Custody. 


Quality  Assurance/Ouality  Control  (OA/QO  Samples 

The  following  QA/QC  samples  will  be  collected.  QA/QC  samples  will 
be  analyzed  for  the  same  parameters  as  original  samples  with  the 
exception  of  trip  blanks.  Trip  blanks  will  only  be  analyzed  for  VOCs. 

Duplicate  Samples.  Field  duplicates  will  be  collected  at  a  frequency  of 
10  %  of  total  number  of  original  samples.  Duplicate  ground  water 
samples  will  be  collected  from  monitoring  wells  MW05  and  MW31. 
Sample  identifiers  for  field  duplicates  are  the  same  as  the  original 
sample  but  followed  by  an  asterix  (*).  Collection  time  should  be  the 
same  as  original  sample. 

Trip  Blanks.  Trip  blanks  will  be  collected  at  the  frequency  of  one  per 
cooler  per  day.  Sample  identifiers  for  trip  blanks  are  as  follows:  TB- 
date-#.  For  example  TB082195-1  represents  the  first  trip  blank  collected 
on  August  21,  1995. 


MS /MSP.  One  MS/MSD  will  be  designated  for  every  20  ground  water 
samples.  MS/MSD  will  be  requested  for  the  sample  collected  from 


monitoring  well  MW05.  This  should  be  indicated  on  the  Chain-of- 
Custody  form. 


Field  Blanks.  Field  blanks  will  be  collected  at  the  frequency  of  one 
every  two  days.  Sample  identifiers  for  field  blanks  will  be  the  well 
identifier  at  which  the  blank  was  prepared  followed  by  an  asterix. 
Collection  time  should  be  original  sample  collection  time  plus  one 
minute. 

Equipment  Rinsate.  Rinsate  blanks  from  decontaminated  submersible 
pump  will  be  collected  at  the  frequency  of  one  every  two  days.  Sample 
identifiers  for  rinsate  blanks  will  be  the  well  identifier  at  which  the 
blank  was  prepared  followed  by  an  asterix.  Collection  time  should  be 
original  sample  collection  time  plus  one  minute. 


Pesantamiaation 

All  sampling  equipment  will  be  decontaminated  prior  to  sampling, 
between  monitoring  wells,  and  after  sampling  activities  have  been 
completed.  Decontamination  will  include  scrubbing  sampling 
equipment  with  a  laboratory-grade  detergent  (such  as  Liqui-Nox  or 
Alconox),  followed  by  a  rinse  with  potable  water,  a  rinse  with  ASTM 
Type  n  reagent  water  and  pesticide-grade  methanol.  All  equipment 
will  be  allowed  to  air  dry  and  either  wrapped  in  aluminum  foil  or 
positioned  to  preclude  inadvertent  contamination  prior  to  reuse. 

Sampling  Summary 

The  following  table  summarizes  the  sampling  program: 


EPA 

Method 

Description 

Matrix 

Number  of 
Samples 

Extras  for 
Breakage 

Total 

Container 

Type 

7420 

Total  Lead 

W 

28 

2 

30 

500ml  poly 

8010/8020 

VOCs 

W 

28 

2 

30 

3x40ml  gls 

8015M 

TFH  Exliactables-JF4/Gas 

25 

2 

30 

2x1  L  gls  * 

&015M 

TPH  Volatiles-Gasoline 

W 

5 

1 

6 

3x40ml  gls 

8270 

SVOCs 

W 

28 

2 

30 

2x1  L  gls* 

8010/8020 

Trip  Blank 

W 

5 

2 

7 

40ml  glass 

♦-IxlL  gls  for  MS/MSD 
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Required  Equipment  and  Materials 


Equipment  to  be  transported  from  Sacramento  by  Dave  Betts: 

•  2-inch  submersible  pump,  controller,  and  reel 

•  Water  level  meter 

•  Photo  ionization  detector  (PID) 

•  Interface  probe 

•  pH,  conductivity,  and  temperature  meters 

•  Disposable  bailers  and  nylon  rope 

•  Alconox  or  Liqui-Nox 

Arizona  Office  Responsibility: 

•  Pesticide  grade  methanol  (already  on  site) 

•  Sampling  buttles  and  coolers  (shipped  to  NVANG) 

•  Ground  water  monitoring  data  forms 

•  Calibration  forms 

•  Chain-of-Custody  forms 

•  Sample  labels 

•  Drum  labels 

•  Sitewide  Safety  and  Health  Plan 

•  Ultra  pure  water  machine 

•  Peristaltic  pump  and  disposable  filter  cartridges 

•  Arrangement  for  55  gallon  drums 


Memorandum 


FILE  copy 

To:  Robin  Weesner  and  Dave  Betts 

From:  Frank  Lamphere 

Subject:  Ground  Water  Monitoring,  NVANG,  November  13-17, 

1995 

Date:  November  1 ,  1995 


This  document  outlines  the  details  of  ground  water  sampling  on 
November  13  through  November  17,  1995  at  the  Nevada  Air  National 
Guard  (NVANG)  Base,  Reno,  Nevada.  On  November  13  through 
November  17,  ground  water  will  be  sampled  at  21  existing  monitoring 
wells.  The  locations  of  all  monitoring  wells  to  be  sampled  are  shown 
in  attached  figure.  All  changes  from  procedures  used  during  the 
August  1995  sampling  round  will  be  denoted  in  bold  print. 

Health  and  Safety  Requirements 

All  personnel  are  to  be  familiar  with  and  must  follow  the  Sitewide 
Safety  and  Health  Plan.  This  includes  using  the  correct  levels  of 
personal  protective  equipment  (PPE).  Dave  Betts,  the  Site  Safety 
Officer,  will  ensure  that  all  personnel  present  during  field  work  fill  out 
the  daily  ailgate  forms. 


Ground  Water  Level  Round 


vvabCA  acvca  W 

any  ground  water  samples.  Depth  to  ground  water  should  be  measured 
in  all  wells  on  the  first  day.  The  only  wells  which  can  be  excluded  from 
this  round  are  the  wells  first  on  the  sampling  list  (see  list).  The  depth 
to  ground  water  can  be  recorded  when  these  wells  are  sampled. 


Ground  Water  Sampling  Procedures 


Prior  to  purging  each  monitoring  well,  ground  water  levels  will  be 
measured  using  electric  water  level  meter.  Groimd  water  level  and 


all  purging  and  sampling  information  will  be  entered  on  Ground 
Water  Monitoring  forms. 

All  monitoring  wells  are  2"  in  diameter.  The  monitoring  wells  will  be 
purged  using  a  portable  submersible  pump  and  will  be  sampled  using 
disposable  bailers.  Prior  to  sampling,  three  well  volumes  will  be 
purged  and  parameters  (pH,  conductivity,  and  temperature)  will  be 
recorded  on  Ground  Water  monitoring  forms.  Well  volume 
information  for  all  monitoring  wells  is  attached  to  this  memo.  Prior  to 
collecting  a  ground  water  sample,  the  disposable  bailers  will  be  rinsed 
once  with  well  water  (first  bail  is  discarded). 

Purge  water  will  be  collected  in  well-specific  55-gallon  drums.  The 
drums  will  be  labeled  and  stored  on  site,  behind  the  Civil  Engineering 
Building. 

If  present,  floating  product  thickness  in  monitoring  wells  MW25, 
MW07,  T-1,  T-2,  T-3,  and  T-4  will  be  recorded.  If  the  thickness  is 
measurable  and  a  sample  is  to  be  collected,  floating  product  will  be 
removed  using  a  dedicated  product  removal  disposable  bailer. 
Monitoring  wells  MW25,  MW07,  and  T-4  will  be  sampled  last.  NOTE; 
ground  water  samples  will  not  be  collected  from  wells  T-1  through  T-3. 

Depth  to  ground  water  measurements  will  be  taken  at  all  wells, 
including  wells  where  no  samples  are  collected.  This  is  to  ensure  that 
an  accurate  ground  water  surface  contour  can  be  drawn. 


Sampling  Schedule 


The  following  is  a  tentative  schedule  for  ground  water  sampling: 

M\tt5,  MwYsiduplicate)*,  m{^17,  M\^30,  6)^) 
MW32  H- 

.  .  W  15  If 

November  1995;  MW08  (MS/MSD),  MVV27,  M^26,  MW24, 


November  2^  1995; 


MW23  IS 


November  ^3,  1995: 

November  1995: 
November  1995: 


MW28,  MW29,  MWC3,  M\^04, 

1  '^MW05(duplicate)'*’^^ 

O()MWl0,  MW06(CLP),  MW31(CLP) 

Mvl^5,  MV^07, 


This  schedule  may  be  altered  due  to  site  operations  and/or  sampling 
speed. 


NOTE:  Purge  water  from  wells  MW05,  MW06,  MW07,  MW17,  MW25, 
and  T-4  must  be  stored  in  the  same  55-gallon  drum. 


Ground  Water  Sample  Identifiers 

Sample  identifiers  for  original  ground  water  samples  will  include  the 
monitoring  well  number,  and  the  quarterly  sampling  round  (this  is  the 
fourth  sampling  round).  For  example,  MW04-95-4  represent  a  ground 
water  sample  collected  during  the  fourth  round  of  quarterly  sampling 
in  1995  from  monitoring  well  MW04. 

Ahqlytigal  Parameter? 

Ground  water  samples  collected  from  each  well  will  be  analyzed  for: 

•  Volatile  organic  compounds  (VOCs)  using  EPA  Method  8010/8020 
with  8240  for  confirmation; 

•  Semxvolatile  organic  compounds  (SVOCs)  using  EPA  Method 
3550/8270; 

•  Extractable  total  petroleum  hydrocarbons  (TPH)  using  EPA  Method 
5030/8015; 

•  Lead  using  EPA  Method  3050/7420. 

Ground  water  analyses  will  be  performed  by  Quanterra  Analytical 
Services  (QAS).  Ground  Water  Samples  will  be  shipped  by  Federal 
Express  to  QAS: 


Quanterra  Analytical  Services 
Att:  Tracy  Sidwell 
1721  South  Grand  Ave. 

Santa  Ana,  CA 
92705 

(714)  258-8610 

A  validation  package  will  be  requested  from  QAS  for  ground  water 
samples  collected  from  monitoring  well  MW06  and  MW31  therefore,  a 
separate  Chain-of-Custody  form  will  be  prepared  for  MW07  and 
MW31.  The  trip  blank  for  the  sampling  day  should  also  be  included  on 
this  Chain-of-Custody. 


The  following  QA/QC  samples  will  be  collected.  QA/QC  samples  will 
be  analyzed  for  the  same  parameters  as  original  samples  with  the 
exception  of  trip  blanks.  Trip  blanks  will  only  be  analyzed  for  VOCs. 


Duplicate  Samples.  Field  duplicates  will  be  collected  at  a  frequency  of 
10  %  of  total  number  of  original  samples.  Duplicate  ground  water 
samples  will  be  collected  from  monitoring  wells  MW05  and  MW18 
Sample  identifiers  for  field  duplicates  are  the  same  as  the  original 
sample  but  followed  by  an  asterix  (*).  Collection  time  should  be  the 
same  as  original  sample. 

Trip  Blanks.  Trip  blanks  will  be  collected  at  the  frequency  of  one  per 
cooler  per  day.  Sample  identifiers  for  trip  blanks  are  as  follows:  TB- 
date-#.  For  example  TBl  11395-1  represents  the  first  trip  blank  labeled 
on  November  13,  1995. 

MS/MSD.  One  MS/MSD  will  be  designated  for  every  20  ground  water 
samples.  MS/MSD  will  be  requested  for  the  sample  collected  from 
monitoring  well  MW08.  This  should  be  indicated  on  the  Chain-of- 
Custody  form. 

Field  Blanks.  Field  blanks  will  be  collected  at  the  frequency  of  one 
every  two  days.  Sample  identifiers  for  field  blanks  will  be  the  well 
identifier  at  which  the  blank  was  prepared  followed  by  an  asterix. 
Collection  time  should  be  original  sample  collection  time  plus  one 
minute.  Field  blanks  will  be  collected  at  MW26  and  MWlO. 

Equipment  Rinsate.  Rinsate  blanks  from  decontaminated  submersible 
pump  will  be  collected  at  the  frequency  of  one  every  two  days.  Sample 
identifiers  for  rinsate  blanks  will  be  the  well  identifier  at  which  the 
blank  was  prepared  followed  by  an  asterix.  Collection  time  should  be 
original  sample  collection  time  plus  one  minute.  Equipment  rinsate 
blanks  will  be  collected  at  MW30  and  MW03. 


Decontamination 

All  sampling  equipment  will  be  decontaminated  prior  to  sampling, 
between  monitoring  wells,  and  after  sampling  activities  have  been 
completed.  Decontamination  will  include  scrubbing  sampling 
equipment  with  a  laboratory-grade  detergent  (such  as  Liqui-Nox  or 
Alconox),  followed  by  a  rinse  with  potable  water,  a  rinse  with  ASTM 
Type  II  reagent  water  and  pesticide-grade  methanol.  All  equipment 
will  be  allowed  to  air  dry  and  either  wrapped  in  aluminum  foil  or 
positioned  to  preclude  inadvertent  contamination  prior  to  reuse. 
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Required  Equipment  and  Materials 

Equipment  to  be  transported  from  Sacramento  by  Dave  Betts: 

•  2-inch  submersible  pump,  controller,  and  reel 

•  Water  level  meter 

•  Photo  ionization  detector  (PID) 

•  Interface  probe 

•  pH,  conductivity,  and  temperature  meters 

•  Disposable  bailers  and  nylon  rope 

•  Alconox  or  Liqui-Nox 


•  Peristaltic  pump  and  disposable  filter  cartridges 

•  55-gallon  drums 

•  Interface  probe 

Arizona  Office  Responsibility  (shipped  to  Dave  Betts  or  Base) 

•  Pesticide  grade  methanol  (already  on  site) 

•  Sampling  bottles  and  coolers  (shipped  to  NVANG) 

•  Ground  water  monitoring  data  forms 

•  Calibration  forms 

•  Chain-of-Custody  forms 

•  Sample  labels 

•  Drum  labels 

•  Sitewide  Safety  and  Health  Plan 

•  Ultra  pure  water  machine 

•  Peristaltic  pump  filters 


ERM-West,  Inc. 


September  19, 1995 


1777  Botelho  Drive 
Suiie  260 

Walnut  Creek,  CA  94596 
(510)  946-0455 
(510)  946-9968  (Fax) 


Mr.  Mike  Frey 
ANGRC/CEVR 
3500  Fetchet  Avenue 
Andrews  Air  Force  Base 
Maryland,  20331-5157 


Subject:  Contract  DAHA90-94-D-0014  ERM 

Delivery  Order  0017 
Pilot  Study  Report 
Reno  Air  National  Guard  Base 

Dear  Mr.  Frey: 

ERM  West,  Inc.,  (ERM)  has  completed  the  work  for  the  above  referenced 
delivery  order.  We  are  pleased  to  submit  this  Pilot  Study  Report  in 
accordance  with  Task  2  of  the  delivery  order.  Three  copies  of  this  document 
are  being  transmitted  to  Major  John  Peck  at  the  Reno  Base. 

Background 

In  March  1995,  the  Air  National  Guard  Readiness  Center  (ANGRC)  requested 
ERM  to  conduct  a  Treatability  Study  at  the  Nevada  Air  National  Guard  Base 
(referred  hereafter  to  as  the  Base).  The  Treatability  Study  included 
installation  of  observation  wells  and  product  recovery  equipment  to  initiate 
the  Treatability  Study  at  Site  7  of  the  Base. 

Site  7,  a  petroleum,  oil,  and  lubricant  (POL)  storage  facility,  consisted  of  four 
25,000-gal  underground  JP-4  fuel  tanks  that  were  used  for  flight  line 
operations  and  ancillary  equipment.  Numerous  small  JP-4  fuel  spills  had 
occurred  around  the  backfill  area  above  the  tanks  between  1973  and  1985. 

During  initiation  of  the  Treatability  Study,  more  than  6  feet  of  product  was 
found  floating  on  the  groundwater  table.  This  amount  of  product  was  more 
than  ERM  had  anticipated  since  the  amount  seen  in  a  monitoring  well  prior 
to  the  Study  was  consistently  less  than  a  foot.  ERM  estimated  that  20,000 
gallons  of  jet  fuel  were  floating  on  the  groundwater  surface  within  the 
backfill  area. 

Upon  discovery  of  this  amount  of  product,  ERM  proposed  an  alternative 
method  to  quickly  and  cost-effectively  remediate  the  site.  In  July  1995, 

ANGRC  had  contracted  ERM  to  conduct  a  Pilot  Study  to  initiate  the 


A  member  cjf  tite  Environmcnlnl 

Kr'-ourci".  M.Tn.tnenienl  Gri'ii}’' 


Mr.  Mike  Frey 
September  19, 1995 
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additional  remediatioa  The  Pilot  Study  was  to  include  installation  of  three 
eight-inch  extraction  wells,  removal  of  the  product  from,  the  wells,  and  the 
disposal  of  the  product. 

Well  Installations 

ERM  contracted  West  Hazmat  Drilling  Corp  to  install  the  three  eight-inch 
extraction  wells  at  Site  7.  From  August  21  to  August  22, 1995,  West  Ffazmat 
Drilling  Corp,  under  the  supervision  of  an  ERM  field  engineer,  installed 
extraction  wells  T~5,  T-6,  and  T-7  within  the  backfill  area.  The  locations  of 
these  extraction  wells  are  shown  in  Drawing  6017.10-01.  The  drilling  logs  are 
attached  in  Appendix  A. 

Extraction  Well  T-5  was  screened  from  3.5  feet  to  13.5  feet  below  ground 
surface;  Extraction  Well  T-6  was  screened  from  4  feet  to  14  feet  below  ground 
surface;  and  Extraction  Well  T-7  was  screened  from  4  feet  to  11  feet  below 
ground  surface. 

The  initial  product  thickness  observed  in  Extraction  Well  T-5  was  2.73  feet; 
product  thickness  observed  in  Extraction  Well  T-6  was  5.3  feet;  and  product 
thickness  observed  in  Extraction  Well  T-7  was  5.3  feet. 

Product  Removal 

ERM  had  contracted  Americlean,  Inc.,  (Americlean)  to  remove  and  recycle 
the  petroleum  product  overlying  the  groundwater  surface.  Americlean 
provided  a  5,000-gallon  taiik  truck  to  Site  7  for  each  working  day  from  August 
23  to  September  7,  1995.  Americlean  utilized  a  vacuum  pump  attached  to  the 
tank  truck  to  extract  from  the  three  eight-inch  wells.  The  purpose  of  having 
three  extraction  wells  was  to  enable  continuous  operation.  When  the  initial 
product  layer  within  a  well  was  completely  extracted,  extraction  was  switched 
to  another  well  to  enable  product  to  recover  in  the  original  well.  A  three-way 
manifold  was  installed  at  the  three  extraction  wells  for  ease  of  operation. 
Whenever  a  well  was  pumped  dry  of  product,  the  valve  positions  at  the 
manifold  were  altered  to  allow  extraction  from  another  well. 

An  ERM  field  engineer  was  on  site  to  supervise  the  activities  and  to  make 
certain  no  groundwater  was  extracted.  Table  2  presents  the  volume  of 
product  extracted  during  the  ten  days  of  operation.  A  total  of  10,008  gallon  of 
product  was  extracted  from  the  three  wells.  The  product  thickness  in 
Extraction  Well  T-5  was  decreased  from  2.73  feet  to  0.60  feet;  product  thickness 
in  Extraction  Well  T-6  was  decreased  from  5.30  feet  to  1.10  feet;  and  the 
product  thickness  in  Extraction  Well  T-7  was  decreased  from  5.3  feet  to  1.5 
feet. 


Mr.  Mike  Frey 
September  19, 1995 
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According  to  the  data  collected  during  extraction,  it  was  noted  that  the 
recovery  rate  for  the  first  fev/  hours  was  faster  than  recovery  later  in  the  day. 
The  recharge  time  was  approximately  15  to  20  minutes  for  the  first  three 
hours  and  extended  to  about  30  to  40  minutes  later  in  the  day.  The  faster 
recovery  of  product  provided  a  greater  extraction  rate.  Based  on  this  data, 
ERM  chose  to  divide  the  last  few  days  of  extraction  into  half  days  to  take 
advantage  of  the  faster  recovery  rates. 

The  extracted  product  was  hauled  off  site  each  day  to  Americlean's  processing 
plant  in  Silver  Spring,  Nevada.  The  Silver  Springs  facility  is  a  permitted 
waste  oil  recycling  facility. 

Please  contact  me  at  (510)  946-0455  if  you  have  any  questions  or  comments 
regarding  this  document. 

Sincerely, 


ERM-WEST,  INC 


P^gram  Manager 


FTW/ftw/6017.10 

Attachments:  Table  1  -  Product  Thickness  Measurements 

Table  2  -  Volume  of  Product  Extracted  during  Pilot  Study 
Drawing  6017.10-01 
Appendix  A 

cc:  Major  John  Peck,  152nd  TAC  Clinic/EM 

Ms.  Jeanie  Kampschroeder,  NGB-AQC-E  (transmittal  letter  only) 


Table-1  Product  Thickness  Measurements  during  Pilot  Study 


T-5  Product  T-6  Product  T-7  Product 

Thickness  (ft.)  Thickness  (ft.)  Thickness  (ft.) 


8/23/95 

2,73 

5.30 

5.30 

8/24/95 

3.50 

3.84 

4.64 

8/25/95 

2.68 

2.95 

4.20 

8/29/95 

3.00 

3.50 

3.50 

8/30/95 

2.00 

2.00 

3.50 

8/31/95 

1.80 

2.00 

3.00 

9/1/95 

0.60 

1.10 

1.50 

Table-2  Volxmie  of  Product  Extracted  during  Pilot  Study 


Date 

Volume  of  Product 
Extracted  (gallons) 

Average  Hourly 
Extraction  Rate 
(gallons  /hr) 

8/23/95 

1,959.0 

326.5 

8/24/95 

1,876.0 

229.3 

8/25/95 

1,125.0 

153.4 

8/29/95 

950.0 

158.3 

8/30/95 

1,256.1 

158.4 

8/31/95 

839.0 

110.6 

9/1/95 

540.0 

148.5 

9/5/95 

910.3 

114.0 

9/6/95 

227.6 

114.0 

9/7/95 

325.0 

162.5 

Total  =  10,008 
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Flc  Ho  Name  Hre^a  Hlariri  Ret 
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4^,3S  mUS 

-No- 
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i 

!Jrik  nowr'i 

338,8  mUS 

-Ho-  54.5  sec 
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APPENDIX  C 


BORING  AND  WELL  LOGS 


ERM  ? 


ERM-W«tl,  Ine. 

Sin  M«rtfe  1— ItoM 

fuiU  IM 

tiiHidili  AHmm  WMO 


BOREHOLE  LOG 


Borehole  Number 
SB4-1 


Project  Number.  6001.31 

Project  Nome:  Reno  Air  National  Guard 


Location: 


Reno,  Nevado 


Contractor  Layne-Westem 

Drilling  Method:  Hollow-Stem  Auger 
Dote(s):  05/16/95 


Logged  By;  S.  Becker 
Northing:  2291736.00 

Easting:  14850820.00 

Total  Depth:  10.00’ 


“O  > 

O  O) 

o  ^ 

CO  o 


Borehole  Dia.:  8.00in 
Water  Level:  9.25’ 


I 


£  Description/Soil  Classificotion 
g; 

dj  O*  Q 

a. 


silt,  brown,  not  plastic,  trace  sand,  rootlets,  dry  to  moist 


0  0 


0  1.1 


as  above,  1/2*  well  rounded  gravel 


as  above 

silt,  brown,  low  plasticity,  trace  clay  and  fine  grain  sand, 
dry  to  moist 


silty  sand,  brown,  fine  groin,  moist  to  wet 


silty  sand,  gray,  fine  grain,  poorly  groded,  wet 


ERM-WmI.  Inc. 


BOREHOLE  LOG 


Borehole  Number 
SB4-2 
Paqe  1  of  1 


ERM 


Project  Number  6001.31 

Logged  By; 

S.  Becker 

Project  Name:  Reno  Air  National  Guard 

Northing: 

2291709.00 

Location:  Reno,  Nevada 

Easting: 

14850856.00 

Contractor  Layne-Westem 

Total  Depth: 

8.00’  ' 

Drilling  Method:  Hollow-Stem  Auger 

Borehole  Dia.: 

8.00in  1 

Date(s):  05/17/95 

Water  Level: 

N/A  i 

a> 

"O 

> 

o 

o 

to 

o 

k. 

£ 

to 

Description/Soil  Classification 


silty  sand,  tan  to  brown,  fine  to  medium  groin,  well  graded, 
moist 

silt,  brown,  low  plasticity.  1/2  -  1”  gravel,  trace  sand, 
some  rootlets,  moist 


as  above 

os  above,  not  plastic 

silty  sand,  fine  groin,  some  black  organic  material,  moist 
clayey,  sandy  silt,  oronge  to  brown,  medium  plosticity, 
moist 

as  above,  less  sand 


ERM 


RRU-WnI,  tnc. 

SIM  HtUt  MrntMmU  Am* 

Suii*  IM 

A .  mmo 

{tea)  MO'iau 


BOREHOLE  LOG 


Borehole  Number 


Poae  1  of  1 


Project  Number  6001.31 

Project  Nome:  Reno  Air  National  Guard 


Location: 

Contractor 


Reno,  Nevada 


Contractor  Layne-Westem 
Drilling  Method:  Hollow-Stem  Auger 


Logged  By:  S.  Becker 

Northing:  2291683.00 

Easting:  14850885.00 

Total  Depth:  8.00’ 


Date(s): 


05/17/95 


C  O 
"VO 

«  p  §  * 

o  J 

S  coo:  m 


Borehole  Dia.:  S.OOin 
Water  Level:  8.00’ 


Description/Soil  Clossificotion 


silty  sand,  tan  to  brown,  fine  to  medium  grain,  well  graded, 
loose,  moist 

silt,  brown,  low  plasticity,  trace  sand,  fine  grain,  moist 
os  above,  1/2  -  1"  gravel 

as  above 

clayey  silt,  brown,  medium  plasticity,  trace  sand,  1/4  -1/2“ 
gravel,  moist 


as  above 


ERH-W««l.  Ino. 


BOREHOLE  LOG 


Borehole  Number 
SB4-4 


Description/Soil  Clossification 


silty  sand,  brown,  fine  grain,  poorly  graded,  moist 

silt,  brown,  not  plastic,  1/2  -  I"  gravel,  dry  to  moist 
as  above,  tan  color,  moist 


sandy  silt,  brown,  low  plasticity,  fine  grain  sand,  moist 

as  above,  less  sand,  trace  organics  (black  material) 

as  above 

sand,  brown  to  black,  fine  grain,  poorly  sorted,  moist 


SRW-««it.  Inc. 


Borehole  Number 


ERM  5S) 


5>ll  ■ttlUdali  iMd 

tutu  tot 

AHmm  ttatO 


Project  Number  6001.31 

Logged  By: 

^  -  •  a-  •  • _ 

S.  Becker 

Project  Name:  Reno  Air  National  Guard 

Northing: 

2291646.00 

Location:  Reno,  Nevada 

Easting: 

14850796.00 

Contractor:  Layne-Westem 

Total  Depth: 

10.00’ 

Drilling  Method:  Hollow-Stem  Auger 

Borehole  Die.: 

B.OOin 

Oate(s):  05/16/95 

- 1— — 1 - r- - 1 - - - r— , - ^ - 

Woter  Level: 

9.25’ 

130  127 

83 


643  61 


Description/Soil  Classification 


silty  grovelly  sand,  medium  groin,  poorly  graded,  moist 
silt,  brown,  not  plastic,  stiff,  dry 

as  above,  moderate  odor  (petroleum-llke  and  solvent-like) 

silt,  green,  low  plasticity,  moist 

silty  sand,  brown  to  groy,  fine  groin,  poorly  graded, 
crumbly,  moist 


^  as  above,  moderate  odor  (solvent-like) 


28  167 

103 

162  37 


os  above 

sand,  brown  to  block,  fine  grain,  poorly  graded,  wet 
as  above 


Graphic  Log 


DtU-Vait.  Inc. 


BOREHOLE  LOG 


Borehole  Number 
SB4-6 
Page  1  of  1 


ERM 


Project  Number:  6(K)  1.31 

Logged  By: 

4 

S.  Becker 

Project  Nome:  Reno  Air  National  Guard 

Northing: 

2291690.00 

Location:  Reno,  Nevada 

Easting: 

14850800.00 

Contractor  Layne-Westem 

Total  Depth: 

12.00’ 

Drilling  Method:  Hollow-Stem  Auger 

Borehole  Dia.: 

B.00in  ! 

Date(s):  05/16/95 

Water  Level: 

6  I 


Descfiption/Soil  Classification 


silty,  gravelly,  send,  brown,  fine  to  coarse  sand,  l/i" 
gravel,  moist  to  wet 

Q  clayey  silt,  brown,  low  to  medium  plasticity 


os  above 

as  above,  trace  fine  grain  sand,  1/4”  grovel 
g  clayey,  sandy  silt,  brown,  low  to  medium  plasticity,  moist 
silty  send,  brown,  fine  groin,  poorly  graded,  moist 
sandy  silt,  brown,  not  plostic,  dry  to  moist 


1,707  366 


0  0 


os  above,  groy  color,  moderate  odor  (petroleum-like) 
sand,  brown,  fine  grain,  poorly  graded,  wet 

as  above 


ERM 


ERU-W«il,  Inc. 

•  Ill  N*rth  lnHiiili 
luiU  tw 

■iNtiim.  ArtMM  MMO 


BOREHOLE  LOG 


Borehole  Number 
SB4-7 


Project  Number  6001.31 
Project  Name:  Reno  Air  Notional  Guard 
Location:  Reno,  Nevada 

Contractor  Layne-Western 

Drilling  Method:  Hollow-Stem  Auger 
Date(s):  05/17/95 


Logged  By:  S.  Becker 

Northing:  2291627.00 

Easting:  14850761.00 

Total  Depth:  10.00’ 

Borehole  Dia.:  S.OOin 

Water  Level:  8.50’ 
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PID  (ppm) 

Description/Soil  Classification 

silt,  brown,  trace  sand,  crumbly,  dry 
as  above,  rootlets 

0 

0 

silty  sand,  brown,  fine  grain,  moist 

sandy  silt,  brown,  cohesive,  some  rootlets,  dry  to  moist 

0 

0 

silty  sand,  brown,  fine  grain,  moist 

sandy  silt,  fine  grain  sand,  cohesive,  brown  to  orange,  some 
coarse  grain  sand,  moist 

0 

0 

silty  sand,  orange  to  brown,  fine  groin,  poorly  graded, 
moist 

sandy  silt,  brown,  low  plasticity,  moist 

silty  sand,  brown,  fine  grain,  moist  to  wet 
silt,  brown,  cohesive,  low  plasticity,  moist 

gravelly  sand,  brown,  loose,  fine  to  coarse  grain, 

wet 

as  above,  some  1”  gravel 
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Borehole  Number 
SB5-1 


Project  Number;  6001.31 
Project  Name:  Reno  Air  National  Guard 
Location:  Reno,  Nevada 

Contractor  Loyne-Western 

Drilling  Method:  Hollow-Stem  Auger 
Date(s):  05/21/95 


Logged  By: 

S.  Becker 

Northing: 

2292488.00 

Easting: 

14850781.00 

Total  Depth: 

4.00’ 

Borehole  Dia.: 

8.00in 

Water  Level: 

2.25’ 

Oescription/Soil  Classification 


silt,  brown,  loose,  dry  to  moist 
Q  sandy,  gravelly  silt,  fine  groin  sand,  poorly  graded,  wet 

as  above 


ERU-Wtit,  Inc. 
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Borehole  Number 

SB5-2 


Poqe  1  of  1 


Project  Number  6001.31 
Project  Nome:  Reno  Air  National  Guard 
Location;  Reno,  Nevada 

Contractor  Layne-Westem 

Drilling  Method:  Hollow-Stem  Auger 
Date(3):  05/21/95 
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Logged  By:  S.  Becker 

Northing:  2292477.00 

Easting:  14851243.00 

Total  Depth:  8.00’ 

Borehole  Dio.:  S.OOin 

Water  Level:  7.75’ 


Description/Soil  Classification 


gravelly  silty  sand,  fine  grain,  poorly  graded,  1/8  -  1' 
gravel  (fill  ?) 

os  above,  moderate  odor  (petroleum-like) 
gravelly,  clayey  silt,  ton  to  brown,  low  to  medium 
plasticity,  1/8  -  1"  gravel,  moist 

as  above,  less  gravel 

clay,  brown  to  gray,  high  plasticity,  slight  odor  (petroleum 
like),  moist 

clayey  silt,  oronge-brown  to  groy,  low  to  medium  plasticity, 
moderate  odor  (petroleum-like) 
silty  sand,  brown  to  groy,  fine  to  coarse  grain,  well 
graded,  moderote  odor  (petroleum-like),  moist 
clayey  silt,  brown,  low  to  medium  plasticity,  moderote  odor 
(petroleum- like),  moist 

clay,  tan  to  brown,  high  plasticity,  moderate  odor 
(petroleum-like),  moist 

silty  sand,  ton  to  groy,  fine  to  medium  grain,  poorly 
graded,  moist  to  wet 
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Borehole  Number 
SB5-3 
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Project  Number  6001.31 

Logged  By: 

‘  - - 

S.  Becker 

Project  Nome;  Reno  Air  National  Guard 

Northing: 

2292451.00 

Location:  Reno,  Nevada 

Easting: 

14851223.00 

Contractor  Layne-Westem 

Total  Depth: 

8.00' 

Drilling  Method;  Hollow-Stem  Auger 

Borehole  Dia.: 

S.OOin 

Date(s):  05/21/95 

- 1 - 1 - 1 - III! - r 

Woter  Level; 

7.75’ 

o  o.-.  s 
o  cj  o»  5; 

* 

-2  «  ^  Q 

m  a. 
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Description/Soil  Classification 


0—2“  asphalt  paving 


jj  gravelly,  silt,  tan  to  brown,  cohesive,  not  plastic,  dry  to 
moist 

as  above,  rootlets 

gravelly,  sandy  silt,  brown,  loose,  1/8  -  1“  gravel,  fine 
Q  grain  sand,  poorly  graded,  dry  to  moist  (fill) 

silt,  tan  to  brown,  low  plasticity,  crumbly,  dry  to  moist 


clayey  silt,  brown,  stiff,  low  to  medium  plasticity 


Q  Q  silty  send,  fine  grain,  poorly  graded,  moist  to  wet 
0 
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Borehole  Number 
SB5-4 


Project  Numben  6001.31 

Logged  By: 

S.  Becker 

1 

: 

Project  Nome:  Reno  Air  National  Guard 

Northing: 

2292456.00 

; 

Location:  Reno,  Nevada 

Easting: 

14851200.00 

) 

1 

) 

Contractor:  Layne-Westem 

Total  Depth: 

8.00’ 

i 

Drilling  Method:  Hollow-Stem  Auger 

Borehole  Dia.: 

S.OOin 

i 

Date(s):  05/21/95 

Water  Level: 

7.75’ 

1 

1 

«§  8-3;  I 

*  "O^ 

_o  '53  Q 
CD  IZ<3  Cl. 


Description/Soil  Classification 


0-2”  asphalt  paving 

silt,  brown,  low  plasticity,  rootlets,  dry  to  moist 
as  above,  uome  1/2”  grovel  and  rootlets 


silt,  ton.  low  plosticity,  dry  to  moist 
as  above 


as  above 

clayey  silt,  brown,  low  to  medium  plasticity,  moist 
silty  sanci,  fine  grain,  poorly  graded,  moist  to  wet 
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Oescription/Soil  Classification 


0-2*  asphalt  paving 

gravftliy.  silty  sand,  tan  to  brown,  fine  grain,  poorly 
graded,  moist 

Q  silt,  brown  to  gray,  medium  plasticity,  moist 


730  162 


as  above,  low  plasticity,  rootlets 

as  above,  trace  sand,  moderate  odor  (petroleum-like) 

silty  sand,  gray  to  brown,  low  plasticity,  moderate  odor 
(petroleum -like),  moist 

as  above,  moderote  to  strong  odor  (petroleum-like) 
silt,  brown  to  groy,  medium  plasticity,  moist 

sand,  gray  to  black,  poorly  groded,  wet  strong  odor 
(petroleum— like) 
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Borehole  Number 
SB7-2 


Project  Number:  6001.31 
Project  Name:  Reno  Air  Notional  Guard 
Location:  Reno,  Nevada 

Contractor:  Layne-Westem 

Drilling  Method:  Hollow-Stem  Auger 
Date(s):  05/19/95 


Logged  By:  S.  Becker 
Northing:  2291461.00 

Easting:  14851806.00 

Total  Depth:  10.00’ 
Borehole  Dio.:  S.OOin 
Water  Level:  8.00’ 
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Description/Soil  Classification 

O  C7I 

o. 

0)  ? 

iz:3. 

K, 

O-T  asphalt  paving 

silt,  gray  to  black,  some  organic  material,  moderate  odor 
(petroleum-like),  dry  to  moist 

gravelly,  sandy  silt,  brown  to  gray,  fine  grain  sand, 
moderote  odor  (petroleum— like),  moist 

silt,  brown  to  gray,  trace  clay,  moderate  odor  (petroleum 
like),  moist 

silty  sand,  fine  grain,  poorly  graded,  moist 

silt,  brown  to  groy,  low  to  medium  plasticity,  moist 

silty  sand,  fine  grain,  poorly  graded,  moist 


os  above 
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Borehole  Number  , 
SB7-3 


Project  Number:  6001.31 

Project  Nome:  Reno  Air  Notional  Guard 


Location: 


Reno,  Nevada 


Controcton  Layne-Westem 

Drilling  Method:  Hollow-Stem  Auger 
Date(s):  05/19/95 


Logged  By:  S.  Becker 
Northing:  2291412.00 

Easting:  14851802.00 

Total  Depth:  8.00’ 


Borehole  Dia.:  S.OOin 
Water  Level:  7.75’ 


o  iow  ^ 


51 


Description/Soil  Classification 


0-2*  asphalt  paving 

gravelly,  silty  sand,  brown,  1/8  -  I"  gravel,  fine  sand,  moist 
clayey  silt,  gray  to  brown,  low  to  medium  plasticity,  moist 
silty  clay,  gray  to  block,  medium  to  high  plasticity, 
moderate  odor  (petroleum-like),  moist 


10,223  264 


as  above,  low  to  medium  plasticity 


as  above,  some  sand 


silty  clay,  gray  to  block,  medium  to  high  plosticity,  moist 


15,181 


60 


os  above 

silty  sand,  fine  grain,  poorly  graded,  wet 
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Borehole  Number 
SB7-4 
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Project  Number  6001.31 

Logged  By: 

S.  Becker 

Project  Name:  Reno  Air  National  Guard 

Northing: 

2291305.00 

Location:  Reno,  Nevada 

Easting: 

14851808.00 

Contractor:  Layne-Westem 

Total  Depth: 

8.00' 

Drilling  Method:  Hollow-Stem  Auger 

Borehole  Dia.: 

S.OOin 

Date(s):  05/19/95 

Water  Level: 

7.75’ 

Description/Soil  Classification 


gravelly,  sandy  silt,  brown,  low  plasticity,  moist 

silt,  brown,  low  plasticity,  dry  to  moist 

silty  clay,  ton  to  brown,  moist,  low  to  medium  plasticity 

as  above,  brown  color,  low  plasticity 

clay,  brown,  high  plasticity,  moist 
as  above,  medium  to  high  plasticity 


0 


0 


silty  sand,  gray  to  black,  fine  groin,  poorly  graded,  wet 


Graphic  Log 


BOREHOLE  LOG 


Borehole  Number 
SB7-5 


Project  Number  6001.31 
Project  Nome;  Reno  Air  Notional  Guard 
Location:  Reno,  Nevada 

Contractor  Layne-Westera 

Drilling  Method:  Hollow-Stem  Auger 
Date(s):  05/20/95 


Logged  By:  S.  Becker 
Northing:  2291301.00 

Easting:  14851798.00 

Total  Depth:  8.00’ 


Borehole  Dia.:  B.OOin 
Water  Level:  7.50’ 


E  Description/Soil  Classiflcotion 


gravelly  sand,  fine  to  medium  grain,  well  graded,  rock 
fragments,  moist 
as  above,  brown  color 

clayey  silt,  brown  to  gray,  medium  plasticity,  slight  odor 
(petroleum-like),  moist 

silty  clay,  gray  to  block,  medium  plasticity,  moderate  odor 
(petroleum-like),  moist 
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Bcrehole  Number 
SB7-6 


Project  Number.  6001.31 

Project  Nome:  Reno  Air  Notional  Guard 


Location: 

Controctor. 


Reno,  Nevada 


Controctor.  Loyne-Westem 

Drilling  Method:  Hollow-Stem  Auger 
Date(s):  05/20/95 


Logged  By:  S.  Becker 
Northing:  2291329.00 

Easting:  14851581.00 

Total  Depth:  8.00’ 


Borehole  Dio.:  8.00in 
Water  Level:  8.00’ 


Description/Soil  Classification 


grovelly  silt,  brown,  low  plasticity,  1/4  -  1.5"  grovel 
(fill) 

as  above 


2  clayey  silt,  gray  to  brown,  low  plasticity,  moist 


silt,  orange  to  brown,  not  plastic,  trace  sond,  moist 


clayey  silt,  gray,  low  plasticity,  moist 

silty  clay,  gray,  medium  plosticity,  trace  gravel,  moist  as 
above,  wet 
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Borehole  Number 
SB7-7 
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Project  Number  6001.31 
Project  Nome:  Reno  Air  Notional  Guord 
Location;  Reno.  Nevada 

Contractor  Layne-Westem 

Drilling  Method;  Hollow-Stem  Auger 
Date(s):  05/20/95 


Logged  By; 

S.  Becker 

Northing; 

2291448.00 

Easting; 

14851574.00 

Total  Depth; 

8.00’ 

Borehole  Dio.: 

8.00in 

Water  Level: 

8.00’ 
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Description/Soil  Classification 


silty,  sandy  gravel,  brown,  fine  grain,  gravel  1/2  -  1" 
diameter,  loose,  moist 

silt,  gray,  low  plasticity,  moist 

08  above  (based  on  cuttings) 

silty  cloy,  gray,  medium  plasticity,  moist  (GC  somple  only) 

gravelly  clay,  tan  to  gray,  1/4  -  1"  gravel,  medium  to  high 
plasticity,  moist 

silty  clay,  tan  to  gray,  low  to  medium  plosticity,  moderate 
odor  (petroleum-like),  moist 

silty  sond,  gray,  fine  grain,  poorly  graded,  moist 
as  obove,  wet 
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Borehole  Number 
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Project  Numben  6001.31 

Logged  By: 

S.  Becker 

Project  Nome:  Reno  Air  Notional  Guard 

Northing: 

2291485.00 

Location:  Reno,  Nevada 

Easting: 

14851714.00 

Contracton  Layne-Westem 

Total  Depth: 

8.00* 

Drilling  Method:  Hollow-Stem  Auger 

Borehole  Dia.: 

S.OOin 

Date(s):  05/20/95 

Water  Level: 

7.50’ 
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Borehole  Number 
SB7-9 
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Project  Numoen  6001 .31 

Logged  By: 

S.  Becker  j 

Project  Name:  Reno  Air  Notional  Guard 

Northing: 

2291408.00  1 

Location;  Reno,  Nevada 

Eosting; 

14851831.00 

1 

Contractor  l.ayne-Westem 

Total  Depth: 

10.00’ 

Drilling  Method;  Hollow-Stem  Auger 

Borehole  Dia.; 

8.00in  * 

Datc(s):  05/23/95 

Water  Level: 

8.25’ 

'e 

Description/Soil  Classification 

CL 

Qu 

Q 

0. 

0~T  asphalt  paving,  silt,  brown,  some  1/2  -  1  "  gravel, 
some  sand,  low  plasticity,  moist 
clayey  silt,  tan  to  brown,  medium  plasticity,  moist 


as  above 

silt,  tan  to  brown,  low  plosticity,  some  1/8  -  1*  gravel, 
moist 

as  above,  trace  clay,  medium  plasticity 
clayey  silt,  tan  to  brown,  some  sand,  low  to  medium 
plasticity,  moist 
as  above,  medium  plasticity 

silty,  clayey  sand,  fine  grain,  poorly  graded,  moist  to  wet 
sand,  gray  to  block,  fine  groin,  poorly  graded,  wet 
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Project  Number:  6001.31 
Project  Name:  Reno  Air  Notional  Guard 
Location:  Reno,  Nevada 

Contractor:  Layne-Westem 

Drilling  Method:  Hollow-Stem  Auger 
Date(s):  05/23/95 


r 

Borehole  Number 
SB7-10 

Page  1  of  1 

Logged  By: 

S.  Becker 

Northing: 

2291304.00 

Easting: 

14851724.00 

Total  Depth: 

8.00’ 

Borehale  Oia.: 

8.00in 

Water  Level: 

7.25’ 
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Oescription/Soil  Classification 


sandy  silty  gravel,  1/8  —  1"  gravel,  well  graded,  moist  to 
wet 


SP 


2,024  63 

12,798 


30 

127  2t 


silty  clay,  some  gravel,  low  to  medium  plasticity 


as  above,  moderate  odor  (petroleum-like) 
silty  cloy,  ton  to  brown,  medium  plasticity,  moderate  odor 
(potroloum-like) 


as  above 

as  above,  medium  to  high  plasticity 

sand,  gray  to  black,  fine  grain,  poorly  graded,  wet 
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Borehole  Number 
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Project  Number:  6001.31 

Logged  By: 

S.  Becker 

Project  Nome:  Reno  Air  Notional  Guard 

Northing: 

2291304.00 

Location:  Reno,  Nevada 

Easting: 

14851643.00 

Contractor:  Layne-Westem 

Total  Depth: 

8.00’ 

Drilling  Method:  Hollow-Stem  Auger 

Borehole  Dia.: 

B.OOin 

Date(s):  05/23/95 

Water  Level: 

6.75’ 
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Oescription/Soil  Classification 

iz3 

o~ 

siity,  sandy  gravel,  poorly  graded,  moist 

4  MO  MO  plasticity,  moderate  odor 

’  (petroleum-like),  moist 

silt,  trace  clay,  crumbly,  moist 

5819  1451  above,  strong  odor  (petroleum-like) 

■  clayey  silt,  tan  to  gray,  low  to  medium  plasticity,  strong 

odor  (petroleum-like),  moist 


17M  plasticity,  moist 

23,408 

sand,  gray  to  black,  fine  grain,  poorly  graded,  wet 
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Borehole  Number 
SB7-12 


Project  Number:  6001.31 
Project  Nome:  Reno  Air  National  Guard 
Location:  Reno,  Nevada 

Contractor:  Layne-Westem 

Drilling  Method:  Hollow-Stem  Auger 
Date(s):  05/22/95 
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Logged  By:  S.  Becker 

Northing:  2291450.00 

Easting:  14851547.00 

Total  Depth:  8.00’ 

Borehole  Dia.:  8.00in 

Water  Level:  7.75’ 


Description/Soil  Classification 


cobbles,  0-2"  diameter 

silt,  tan  to  brown,  troce  cloy,  low  plasticity,  moist 
Q  silty  clay,  tan  to  brown,  medium  plasticity,  moist 

Q  as  obove,  low  to  medium  plasticity 

as  above 


Q  silty  sand,  gray  to  black,  fine  grain,  poorly  graded,  wet 

0 


CRM-WmI.  Idc. 


BOREHOLE  LOG 


Borehole  Number 
SB14~1 


ERM 


6111  1IM4 

SulU  IM 

9<wltJi4«la.  AHWM*  lUiO 

(MS)  MO’tSM 


Poge  1  of  1 


Project  Number:  6001.31 

Logged  By: 

S.  Becker 

Project  Name:  Reno  Air  National  Guard 

Northing: 

2292424.00 

Location:  Reno,  Nevada 

Easting: 

14851723.00 

Contractor  Layne-Western 

Total  Depth: 

8.00’ 

Drilling  Method:  Hollow-Stem  Auger 

Borehole  Dia.: 

8.00in 

Date(s):  05/24/95 

Water  Level: 

6.25’ 

E:RW-W«»1.  Inc 


ROPFTTnTF  TOP. 


Borehole  Number 

SB14-2 


5111  MorU)  9c«tUM<  Ila*d 
9uiu  ioe 

ScelUd*!*.  AriMM  5U50 


Sceltaw*.  AnMt 

IjlViVl  990-mO 


Project  Number: 

Logged  By: 

S.  Becker 

Project  Name:  Reno  Air  National  Guard 

Northing: 

2292396.00 

Location:  Reno.  Nevada 

Easting: 

14851745.00 

Contractor:  Layne-Western 

Total  Depth: 

10.00’ 

Drilling  Method:  Hollow-Stem  Auger 

Borehole  Dla.: 

8.00in 

Dcite(s):  05/24/95 

-  05/24/95 

Water  Level: 

8.25’ 

1 

! 

i 

CJ> 

o 
_ 1 

o 

i  1  1  j  to 

1  «  ■  1)  i  1  "c 

<s  ^  ° 

1  <o|  C_3  O  CT> 

E 

to. 

Description/Soil  Classification 

*0- 

a> 

o 

o. 

o 

o 

-  '  g-  o!  »  1 

^  O  1  i  g;  O  «  g' 

1  =1  .  ^  iooq:  00  1 

o 

Q- 

1 

1 

j  gravel,  1— J  ,  well  graded 
;  clayey  silt,  brown,  low  plasticity,  moist 


;  silty  sand,  brown,  fine  grain,  poorly  graded,  moist 

i 

;  as  above,  tan  to  brown,  troce  1/8  -  1"  gravel 


j  clayey  silt,  brown,  some  grovel,  1/8  -  1"  gravel,  low  to 
j  medium  plasticity,  moist 

I  silty  sand,  gray,  fine  groin,  poorly  groded,  moist 


silty  sand,  gray  to  brown,  fine  grain,  poorly  graded,  wet 
rock  fragments  on  tip  of  sample 


ERM>W«it.  Inc. 

OH  I  North  ••ollMU*  Rood 
9ulU  lOB 

SeolUdftl*.  ArliwM  USOO 


n  n  «  r  Seottwu*.  Anioi 

bKM  <•*«>  WO-»»M 


BOREHOLE  LOG 


Borehole  Number 
SB14-3 


Project  Number:  6001.31 

Logged  By: 

S.  Becker 

Project  Nome:  Reno  Air  National  Guard 

Northing: 

2292377.00 

Location:  Reno,  Nevada 

Easting: 

14851730.00 

Contractor:  Layne-Western 

Total  Depth: 

10.00' 

Drilling  Method:  Hollow-Stem  Auger 

Borehole  Dia.: 

a.OOin 

Date(s):  05/24/95 

Water  Level: 

8.25‘ 

"  S  I 

o  1^  J  -55gi  Q 

c/jcc  m  Li-'.ii-  Q. 


Description/Soil  Classification 


0—2"  asphalt  paving 


gravelly,  silty  sand,  brown,  fine  grain,  poorly 
jj  graded,  moist 

silty  clay,  brown,  medium  plasticity,  moist 
clayey  silt,  brown,  low  plasticity,  moist 

i 

I  as  above,  low  to  medium  plasticity 


2,697  700 


I  silty  sand,  ton.  fine  grain,  poorly  groded,  moist 
as  above,  color  change  to  gray,  moderate  odor 
I  (petroleum-like) 

I  os  above,  color  change  to  gray  to  black 


I  nan  an  '  OS  obove,  mild  odor  (petroleum— like) 
I  OQZ  bU  I 

■  !  as  above,  wet 


19- 


3  ERM-Wwit.  Inc. 

BOREHOLE  LOG 

Borehole  Nunnber 

1  Silt  North  SeolUdftl*  Bo»4 

9  SuiU  100 

SB14-4 

[  (008)  000-0000 

Page  1  of  1 

Project  Number:  6001.31 
Project  Name:  Reno  Air  National  Guard 
Location:  Reno,  Nevada 

Contractor:  Layne-Western 

Drilling  Method:  Hollow-Stem  Auger 
Date(s):  05/24/95 


Logged  By:  S.  Becker 

Northing:  2292408.00 

Easting;  14851721.00 

Total  Depth:  1.50’ 

Borehole  Dia.:  S.OOin 

Water  Level: 


cnoc]  m 


Q>  ^ 

PID  (ppm) 

Description/Soil  Classification 

1 

! 

i  . 

i  gravelly,  silty  sand,  1/8-1  gravel,  fine  gram,  poorly 
graded,  moist 

concrete  vault  encountered  at  1 .5',  terminate  boring 

■  Inc. 

6111 

^  J  ScatiadaJ*.  JMmm  §6160 

LKM  wo-«»o 


BOREHOLE  LOG 


Borehole  Number 
SB14-5 


Pa 


Project  Nunnber:  6001.31 

Logged  By: 

S.  Becker 

Project  Name:  Reno  Air  National  Guard 

Northing: 

2292360.00 

Location:  Reno,  Nevada 

Easting: 

14851730.00 

Contractor:  Layne-Westem 

Total  Depth: 

10.00’ 

Drilling  Method:  Hollow-Stem  Auger 

Borehole  Dia.: 

S.OOin 

DQte(s):  05/25/95 

Water  Level: 

9.25’ 

C7> 

o 

Qi 

'O  \ 

> 

o 

QJ 

o 

O 

Q_ 

CO 

k— 

O) 

n  1 

O  1 

S  1 

CO  1 

o 

o 

ro  ; 

Description/Soil  Classification 


0—2"^  asphalt  paving 

gravelly  sand,  fine  grain,  poorly  graded,  dry  to  moist 
gravelly  silt,  1/8  -  1"  gravel,  well  graded,  moist 

silt,  gray  to  ton,  crumbly,  dry  to  moist 

as  above,  low  plasticity 

silty  sand,  gray,  fine  groin,  poorly  groded,  moist 

clayey  silt,  tan  to  brown,  low  to  medium  plasticity, 
moist 


as  above 


■I- 


I  sand,  gray  to  black,  poorly  graded,  wet 


■  CRU-W««l.  Inc. 

ein  >i«rtb  loaiudfcli  &o*^ 

n  \  f  9e»liJtt4lt.  AriMto  lUSO 

HiKM  <•“)  •^-nto 


BOREHOLE  LOG 


Project  Number:  6001.31 
Project  Nome;  Reno  Air  Notionol  Guard 

Location:  Reno,  Nevodo 

Contractor  Loyne-Westem 

Drilling  Method:  HoUov-Stem  Auger 
Logged  Bf.  S.  Becker 
0<jte{s):  05/18/95  -  05/23/95 

Total  Depth:  11.00’ 

Completed  Depth;  11.00’ 


Well  Construction 
MP.  LL  4399.50 


Borehole  Number 

_ SBTT-I 

Poge  1  of  1 


Northing:  2291425.00 

Easting:  14851721.00 

Borehole  Dio.:8.00in _ 

Well  Construction  _ 


Blank  C 
type:PV 

dio:  2.00in 

fm:  .1’ 

to:  3.00’ 

Screens: 

type;  Slotted  size: 

.OlOindia:  2.00in 

fm:  3.00’ 

to:  10.50’ 

Annular  Fill; 
type:  Grout 
type;  Bentonite 
type;  Sond  Fitter 

fm:  .20’ 
fm:  .50’ 
fm:  2.00’ 

to:  .50’ 
to;  2.00’ 
to:  11.00’ 

Description/Soil  Clossificotion 


0-2"  asphalt  paving 


gravelly,  silty  sand,  brown  to  gray,  fine  to  medium  grain, 
moderate  odor  (petroleum-like),  moist  to  wet 


as  above 

sond,  gray  to  block,  poorly  groded,  moderate  to  strong  odor 
(petroleum-like),  wet 


os  above,  fluid  that  appears  to  be  free  product  appears  on 
soil  cuttings 


gravel,  poorly  graded,  moist  to  wet,  very  difficult  drilling 
at  11’ 


■  EAU'VmI.  Inc 

6U1  Hwtn  liiHidaJi 
•utU  IM 

ERM  !SSr~-™~  ““ 


Proj«ct  Numbar  6001J1 

Project  Name  Reno  Air  Notionol  Guard 

Location:  Reno,  Nevoda 

Contractor  Loyne-Westem 

Dritikig  Method:  HoUow-Stem  Auger 
Logged  Ojc  S.  Becker 
Dote(3):  05/18/95  -  05/25/95 

Total  Depth;  14.00' 

Completed  Depth:  13.00’ 


BOREHOLE  LOG 


Borehole  -Mumber 

S3?r-2 


Page  1  of  1 


Northing:  2291425.00 

Easting:  14851743.00 

Borehole  Dio.:6.00in _ 

Well  Construction 


Blank  Cosing; 
type:PVC 


difl:2.00in  fm:.1’ 


Screens; 

type:  Slotted  size:  .OlOmdio:  2.00in  fin;3.00' 
Annular  nil; 


fm;  .20’ 
fm:  .50’ 
fm:  2.00’ 


to:  5.00’ 


to:  12.50’ 


to:  50’ 
to:  2.00' 
to:  14.00’ 


Grout 
Bentonite 
Send  Filter 


Deschptiofl/Soil  Classification 


0-2”  Qspholt  poving 

0  ,  , 

grovelly,  silty  sand,  fine  groin,  1/8-1  grovel,  poorly 

groded,  dry  to  moist 

gravelly  silt,  brown  to  gray,  low  plasticity,  moderate  odor 
(petroleum-like),  moist 


cloyey  silt,  brown  to  gray,  trace  gravel,  low  to  medium 
plasticity,  moderote  odor  (petroleum-like),  moist  to  wet 


os  above,  no  grovel 

silty  sond,  gray,  poorly  graded,  moderate  odor  (petroleum¬ 
like),  wet 

as  above 


as  above 


■  ERU-Vail.  Inc 

6111  Nartk  ■— 
lulia  106 

ERM  5S!1Sr:£!r* 


BOREHOLE  LOG 


Project  Number:  6001.31 
Project  Nome:  Retw  Air  Notional  Guard 
Locotioru  Rerw.  Nevodo 
Contractor.  Layne-Westem 
Drilling  Method:  Hollow-Stem  Auger 
Logged  ^  S.  Becker 
Dote{s):  05/23/95 

Total  Depth:  15.50' 

Completed  Depth;  14.50* 


Well  Construction 
MP.  EL  4399.00 


4 

I  I 


Borehole  Number 

S87T-3 


Page  1  of  1 


Northing:  2291383.00 

Eosting:  14851720.00 

Borehole  Dio.;  15.00in 


Well  Construction 

Blank  Cosing: 
type:PVC 

dia:6.00in  fm:,1’ 

to:  4.00’ 

Screens: 
type:  Sotted 

size:  .010india:6.00in  fm:4.00’ 

to:  14.00’ 

Annulor  Fill: 
type:  Grout 
type;  Bentonite 
type:  Sand  Filter 


Description/Soil  Classification 


fm:  .20’ 
fm:  1.50' 
fm:  3.00' 


to:  1.50’ 
to:  3.00' 
to:  15.50’ 


0-2"  asphalt  paving 

gravelly,  silty  sand,  fine  grain,  poorly  graded,  moderate 
odor  (petroleum-like),  moist 


as  above,  strong  odor  (petroleum-like) 


as  above,  oppeoronce  of  fluid  that  appears  to  be  free 
product  on  soil,  wet 

silty  sand,. gray  to  block,  fine  grain,  poorly  graded,  wet 


os  above 


1200 


ERM'W«il.  Inc. 


HCKWftM  8H1  Nortb  ■oaH>dfcit  RmC 

HfliUtfB  8uiu  IM 

mn\i(r  BoMudti*.  ahmm  whw 

C.KM  (•«) 


BOREHOLE  LOG 


Project  Number.  6001.31 
Project  Nome;  Reno  Air  Notional  Guard 
Location;  Reno,  Nevodo 
Controctor  Loyne-Westem 
Drilling  Method:  HoUov-Stem  Auger 
Logged  By:  S.  Becker 

Date(s):  05/24/95 

Totol  Depth;  19.00' 

Completed  Depth:  16.00' 


Well  Construction 
MP.  EL  4398.32 


4  ^ 

I  J 


Borehole  Number 

sa7T-4 


Poge  1  of  1 


Northing:  2291304.00 

Easting;  14651685.00 

Borehole  Dio.:8.00in _ 

Well  Construction 


Blank  Casing: 
type:PVC 

dia:  2.00in 

fm;.1' 

to:  8.00' 

1  Screens; 

type;  Sotted  size; 

.OlOindia:  2.00{n 

fm:  8.00' 

to:  17.50' 

1  Annular  Fill; 

type;  Grout 

fm;  .20' 

to:  3.00' 

type:  Bentonite 

fm:  3.00' 

to:  5.00' 

type:  Sand  Filter 

fm:  5.00' 

to:  19.00' 

Description/Soil  Ciossification 


gravelly  sand,  fine  to  medium  grain,  well  graded,  rock 
fragments,  brown,  moist 


clayey  silt,  brown  to  gray,  medium  plasticity,  slight  odor 
(petroleum-like) 


g  silty  clay,  gray  to  black,  medium  plasticity,  moderate  odor 
(petroleum-like),  moist 
^  os  obove,  trace  1/2"  grovel  and  sond 


as  above,  less  gravel 


sandy  clay,  gray  to  black,  low  plasticity,  moist 

silty  clay,  gray  to  black,  medium  to  high  plasticity,  moist 

sand,  gray  to  black,  fine  groin,  poorly  sorted,  wet 

gravelly  sand,  gray,  1/8  -  1"  grovel,  fine  groin,  poorly  sorted,  w 


as  above 


CRM-W«tl.  Inc 

01 1 1  North  Booitahftt*  Rood 
3ult«  lOt 

8e«(Udklt,  AnMM  I4SN 
(ooa)  090-UM 


Project  Number;  6001.31 
Project  Nome;  Reno  Air  Notional  Guard 
Locotion:  Reno,  Nevada 

Controctor  Loyne-Westem 
Drilling  Metliod:  HoUow-Stem  Auger 
Logged  By:  S.  Becker 

0ote{s):  05/18/95 

Total  Depth:  18.50' 

Completed  Depth;  18.00' 


BOREHOLE  LOG 


Borehole  Number 

MW-2B 


Poge  1  of  1 


Northing;  2291746.00 

Easting:  14850936.00 

Borehole  Dio.:8.00in _ 

Well  Construction 


Blank  Casing: 

type:  PVC  dia:  2.00in 

fm:  .1' 

to;  8.00’ 

Screens: 

type:  Slotted  size:  .OlOindia:  2.00in 

fm:  8.00' 

to:  17.50' 

Annulor  Fill; 

type:  Grout 

fm:  .20' 

to;  2.00' 
to:  5.00' 

type:  Bentonite 

fm:  2.00' 
fm:  5.00' 

type:  Sond  Fitter 

to:  18.50’ 

Oescription/Soil  Classification 


silt,  brown,  cohesive,  some  sand  and  gravel,  sand  fine 
grain,  gravel  1/2",  dry  to  moist 


silty  clay,  orange  to  brown,  low  to  medium  plasticity,  some 
organic  moteriol,  moist 


as  above 


send,  gray  to  black,  fine  to  coarse,  well  graded,  wet 


os  obove,  1/2  -  3/4"  gravel 


as  above 


■  CRM-Wcit.  Inc 

61  i  I  Nonil  lirMlMkls 
SliiK  IM 

T-iT^^/  Sc^Mlabt,  Anawu  lUM 

EjKM  <«*) 


BOREHOLE  LOG 


Borehole  Number 

MW-29 


Page  1  of  1 


Project  Number  6001.31 
Project  Nome:  Refu  Air  Notional  Guard 
Location:  Reno,  Nevodo 

Controctor  Loyne-Westem 
Drilling  Method:  Hollow-Stem  Auger 
Logged  ^  S.  Becker 
Date{s):  05/18/95 

Total  Depth:  18.50' 

Completed  Depth:  18.00’ 

p.  _  Well  Construction 

5  I  s 

o  c3  .3 

f  S3  5  UP.  EL  4404.05 


Northing:  2291701.00 

Easting:  14850936.00 

Borehole  Dio.:  8.00in _ 

Well  Construction 


Blonk  Casing: 
type:PVC 

dio;  2.00in 

fm:.r 

to:  8.00’ 

Screens: 

type:  Slotted  size: 

.OlOindio:  2.00in 

fm:  8.00' 

to:  17.50’ 

Annular  Fill: 
type:  Grout 
t^;  Bentonite 
type:  Sand  Filter 

fm:  .20' 
fm:  3.00' 
fm:  5.00' 

to:  3.00’ 
to:  5.00’ 
to:  18,50’ 

Description/Soil  ClossificoUon 


silty  trace  sand,  dry  to  moist  (fill?) 

clayey  silt,  brown  to  ton,  low  plasticity,  moist 

as  above 

silty  cloy  to  clayey  silt,  brown,  medium  plasticity,  mo 


"iM. 


Q  as  above,  less  clay,  wet 

sandy  gravel,  brown  to  gray,  wet 

silty  sand,  groy,  fine  grain,  poorly  graded,  wot 


os  above,  less  silt 


as  above 


I 


■  CRM>W«il.  Inc 

on  I  Kortli  8ctUid4i«  RMd 
rp  v-)  -K  t  SevlladkU.  Arlieiia  00200 

Hi  KM  WO-WM 


BOREHOLE  LOG 


Project  Number  6001.31 
Project  Nome:  Reno  Air  Nob'onol  Guord 
Locob'on:  Reno,  Nevodo 

Controotor  Loyne-Westem 
Drilling  Method:  HoUow-Stem  Auger 
Logged  By:  S.  Becker 

Date(s):  05/22/95 

Totol  Depth:  19.00’ 

Completed  Depth;  18.00' 


s 


I  I 


Well  Construction 
MP.  EL  4404.48 


Borehole  Number 

MW-30 


Poge  1  of  1 


Northing:  2292462.00 

Eosting:  14851331.00 

Borehole  Dio.:  8.00in _ 

Well  Construction 


Blonk  Cosing; 
typc:PVC 

dia;  2.00in 

fm:.1’ 

to:  8.00’ 

Screens; 

type:  Slotted  size: 

.OlOindia:  2.(X}in 

fm;  8.00’ 

to:  17.50’ 

Annular  Fill: 
type:  Grout 
type;  Bentonite 
type:  Sand  Filter 

fm:  .20’ 
fm;  3.00’ 
fm:  5.00’ 

to:  3.00' 
to:  5.00’ 
to:  19.00’ 

Description/Soll  Classification 


0—T  asphalt  paving 

gravelly,  silty  sand,  tan,  fine  grain,  poorly  graded,  dry  to 
moist 


gravelly  sandy  silt,  brown,  low  plasticity,  moist 


silty  sand,  tan  to  brown,  fine  grain,  poorly  groded,  moist 
to  wet 


as  above 
small  rock  at  16’ 

silty  sand,  tan  to  brown,  fine  grain,  poorly  graded,  wet 


ERM 


E!RU~W«»'c,  Inc 

5111  N.>rth  ScMttd4t«  BMd 
Sutl«  lOe 

Sc»<LlBd*l«.  AnMM  ISSM 
(»02)  «M<n50 


BOREHOLE  LOG 


Project  Number  6001.31 
Project  Nome:  Reno  Air  Nobcnol  Guard 
Location:  Reno,  Nevada 

Controctor  Loync-Westcm 
Crillin^  Method;  Hollow-Stem  Auger 
Logged  ^  S.  Becker 
0ote{s):  05/20/95 

Total  Depth;  19.00' 

Completed  Depth:  18.00' 


Well  Construction 
MP.  EL  4398.51 


Borehole  Number 

MW-31 


Poge  1  of  1 


Northing;  2291329.00 

Easting:  14851821.00 

Borehole  Dia.;8.00in 


Well  Construction 

Blank  Casing: 
type:  PVC 

dia;2.00in  fm;.1’ 

to:  8.00’ 

Screens: 
type:  dotted 

size:  .010india:2.00in  fm:8.00’ 

to:  17.50’ 

Annular  Fill; 
type:  Grout 
tyj>e:  Bentonite 
type:  Send  Rtter 


Description/Soil  Clossificotion 


fm:  .20' 
fm:  3.00' 
fm;  5.00’ 


to:  3.00’ 
to:  5.00’ 
to:  19.00’ 


0-2"  asphalt  paving 

silty,  sondy  gravel,  brown,  fine  grain,  poorly  graded  sa; 
well  rounded  grovel  up  to  1"  diameter,  moist 


clayey  silt,  brown  to  gray,  law  plasticity,  moist 


sondy,  cloyey  silt,  low  plasticity,  fine  grain  sand,  poorly 
graded,  moist 


silty  sand,  fine  grain,  poorly  graded,  moist 


as  above,  increase  in  sand  content 


os  above 


■  ERU-W«il.  Inc 

6111  NorUi  SeettsdAl*  RMd 
\  r  ScotlHl«i«i  AnaoB*  B6Z00 

Hi  KM  •WO-MW 


BOREHOLE  LOG 


Project  Number,  6001.31 
Project  Nome:  Reno  Air  Notionol  Guard 
Locadon:  Reno,  Nevada 

Contractor  Layne-Westem 
Drilling  Method;  Hollow-Stem  Auger 
Logged  By;  S.  Becker 
Date(s);  05/21/95 

Total  Depth;  19.00’ 

Completed  Depth;  18.00' 


Well  Construction 
MP.  EL  4401.89 


Borehole  Number 

_ MW-32 

Page  1  of  1 


Northing;  2292544.00 

Easting;  14851155.00 

Borehole  Dia.:8.00in 


Well  Construction 

Blank  Casing: 
typerPVC 

dia;2.00in  fm:.1’ 

to;  8.00’ 

Screens; 
type;  Sotted 

size:  .OlOindio:  2.00in  fm:B.00’ 

to:  17.50’ 

Annulor  Fill; 
type:  Grout 
t^;  Bentonite 
Send  Rlter 


Description/Soil  Classification 


fm:  .20’ 
fm:  3.00’ 
fm:  5.00’ 


to:  3.00’ 
to:  5.00’ 
to:  19.00' 


silty  cloy,  ton,  low  to  medium  plasticity,  moist 


Q  sandy  silt,  tan,  low  plasticity,  fine  grain  sand,  moist 


rocks  at  7’ 


as  above 

silty  sand,  gray  to  brown,  fine  grain,  poorly  graded,  wet 


as  above 


FINAL 


APPENDIX  D 


LOCATION  AND  ELEVATION  SURVEY 


Nevada  Air  Guard  I^toniter  Well  Survey 


Printout  of  coordinate  values 


Reduc_ed  plot  of  w 


ERM-WESTINC. 

_PMOENiXJ^ 


THESC  ARE  TRANSMIHED  as  checked  below: 


□  For  approval 


□  Approved  as  submilled 


□  Resubmit.  'opies  for  approval 

□  Submit _ .upies  for  distribution 


JS  For  your  use 


□  Approved  as  noted 


XX  As  requested 


□  Returned  for  corrections 


□  Return. 


.corrected  prints 


□  For  review  and  comment 


f  FOR  BIDS  DUE 


.□  PRINTS  RETURNED  AFTER  LOAN  TO  US 


REMARKS. 


COPY  TO  Pile 


SIGNED:  U 

enc/oji/f*«  are  nof  fcintf// US  if  onc^]vNcllS0l  J,  Ml  1  1  P 1“ 


11. 


int 

1 

2 

3 

Northing 

Easting 

Elevation  Note 

5000.000000 

5000.000000 

6059.347162 

5000.000000 

4118.540000 

5085.413970 

0.000  SPIKE  AT  POB 

0.000  SPIKE  AT  INTX 

0.000  SPIKE  WK  PT 

- 

51 

4994.905367 

4848.529548 

■1.087  -4 

52 

4995.766980 

4807.288608 

-0.906  SB  7-  1 

53 

4992.279636 

4962.370794 

-1.900  B  7-10 

54 

4996.155569 

4972.393001 

-1.613  3  7-4 

55 

5019.536072 

4984.911395 

■0.875  MU  31 

56 

5099.983021 

4995.595794 

-0.070  SB  7-9 

57 

5149.838954 

4972.739629 

-0.671  MU  06 

58 

5152.858674 

4969.979535 

-0.638  SB  7-2 

59 

5184.378618 

4949.309826 

■0.347  SB  7-1 

60 

5103,032604 

4966.260161 

-0.896  SB  7-3 

61 

5064.811470 

4957.931039 

■1.369  MU  7 

62 

5073.946910 

4884.267391 

-0.306  -3 

63 

5115.597734 

4885.072838 

-4.181  -3 

64 

5115.839758 

4907.415945 

-4.476  T-2 

65 

5176.139057 

4878.842369 

-3.855  SB  7-8 

66 

5038.785652 

4749.660626 

-4.144  TEMP  WK  PT 

67 

4995.392750 

4888.257044 

-10.735  SB  7-10 

68 

4995.126791 

4713.851973 

-5.423  REe  6  on  9  CRAV- 

69 

5139.685502 

4738.456807 

-4.073  SB  7-7 

70 

5141.360638 

4711.586904 

•5.369  SB  7-12 

71 

4999.952354 

4118.508122 

0.049  COORDINATE  CHECK 

72 

5266.367922 

4100.770036 

0.000  SPIKE  UK  PT 

73 

6109.854435 

4123.382684 

0.000  P-K  IN  AC 

74 

5391.632537 

4099.688004 

■4.210  MW29 

75 

5436.169834 

4099.430901 

•4.236  HU28 

76 

5380.565569 

3964.417470 

•3.910  SB4-6 

77 

5400.093942 

4020.091029 

•4.381  SB4-2 

78 

5426.579370 

3983.916061 

•0.576  SB4-1 

79 

5374.151493 

4049.682390 

-0.688  SB4-3 

80 

5340.158328 

4033.993414 

■0.299  SB4-4 

81 

5336.790111 

3960.629821 

-0.471  SB4-5 

82 

5318.199378 

3925.722460 

0.014  SB4-7 

83 

6142.434941 

4386.444901 

3.844  SB5-3 

84 

6146.879636 

4363.616845 

-4.902  SB5-4 

85 

6168.349402 

4406.454644 

2.069  SR5-2 

86 

6234.295523 

4318.149512 

-7.229  MU  32 

87 

6153.133929 

4493.911466 

-0.558  HW30 

88 

6051.908057 

4894.185514 

-5.062  SB14-5 

89 

6068.666463 

4893.436365 

-4.655  SB14-3 

90 

6087.844830 

4908.840344 

•4.692  S814-2 

91 

6115.824383 

4886.238381 

-0.210  S814-1 

92 

6099.154541 

4834.907765 

0.412  SB14-4 

93 

6099.033602 

4902.136554 

-0.681  MU  15 

3B:  Name  AIRGUARD,Da' e  5-30-1995, Time  08:55:54.24 
Mode  Setup:  North  Azimuth, Oist  feet, Scale  1.0000, Earth  crv  ON, Angle  Deg 
Store:  Pt  1,N  5000. 0000, E  5000.0000, Elv  100. 0000, START 
core:  Pt  2,N  5000. 0000, E  4118. 5400, Elv  0.0000, SPIKE  AT  INTX 
tore:  Pt  1,N  5000.0000, E  5000.0000, Elv  0.0000, SPIKE  AT  POB 
Store:  Pt  150, N  -99999.9900, E  - 99999. 9900,Elv  -99999.9900, 

"I  /  HR  :  Inst  H  0.0000, Rod  H  0.0000 
ote:  BS  point  check:1-2,  Horiz  err;  -0.016,  Vert  err:  5.230 
-soupy:  Occ  1,N  5000. 0000, E  5000. 0000, Elv  0.0000, SPIKE  AT  POB 


Backs 

light: 

Occ  1,BS 

Pt 

2,BS  azm  270.0000, 

Back  circle  0 

.0000 

ide 

Shot: 

1 -50,Ang 

■Rt 

4. 2835, Zenith  90. 0310, Sip  Dst  255.0600,5  B  7-6 

ide 

Shot: 

1 -51 , Ang 

■Rt 

358. 0425, Zenith 

90 

1.2440, Sip  Dst 

151. 5600, -4 

Side 

Shot: 

1 -52, Ang 

Rt 

358. 4430, zenith 

90 

1.1610, Sip  Dst 

192.7600, SB  7-11 

Side 

Shot: 

1 -53, Ang 

■Rt 

348.2420, zenith 

92 

!. 4955, Sip  Dst 

38.4600,8  7-10 

ide 

Shot: 

1 -54, Ang 

Rt 

352. 0420, zenith 

93 

1.1840, Sip  Dst 

27.9200,8  7-4 

ide 

Shot: 

1-55, Ang 

■Rt 

52. 

,  1910, Zeni th 

92. 

0150, Sip  Dst 

24. 7000, MU  31 

Side 

Shot: 

1-56, Ang 

■Rt 

87. 

,2840, Zeni th 

90. 

0225, Sip  Dst 

100.0800, SB  7-9 

Side 

Shot: 

1-57, Ang 

■Rt 

79. 

,4120, Zeni th 

90. 

1510, Sip  Dst 

152. 3000, MW  06 

ide 

Shot: 

1 -58, Ang 

■Rt 

78. 

,5320, Zenith 

90. 

1405, Sip  Dst 

155.7800, SB  7-2 

ide 

Shot: 

1-59, Ang 

■Rt 

74. 

,3740, Zeni th 

90. 

0615, Sip  Dst 

191. 2200, SB  7-1 

Side 

Shot: 

1 -60, Ang 

•Rt 

71, 

.5205, Zeni th 

90. 

,2825, Sip  Dst 

108. 4200, SB  7-3 

ide 

Shot: 

1-61 ,Ang 

•Rt 

57, 

,0045, Zeni th 

91. 

0055, Sip  Dst 

77. 2800, MW  7 

ide 

Shot: 

1 -62, Ang 

•Rt 

32. 

,3435, Zeni th 

90. 

0740, Sip  Dst 

137.3400,-3 

side 

Shot ; 

1-63, Ang 

•Rt 

45. 

.  1000, Zeni th 

91. 

2810, Sip  Dst 

163.0600,-3 

Note: 

;  LAST 

SHOT  T-1 

■ide 

Shot: 

1 -64, Ang 

■Rt 

51, 

.2200, Zeni th 

91. 

,4345, Sip  Dst 

148.3600,  T-2 

ide 

Shot : 

1 -65, Ang 

-Rt 

55, 

,  2840, Zeni th 

91. 

,0200, Sip  Dst 

213.8200, SB  7-8 

Traverse:  1-66,Ang-Rt  8. 4825, Zenith  90.5615, Sip  Dst  253.3600, TEMP  WK  PT 
Note:  BS  point  check:66-1,  Horiz  err:  -0.018,  Vert  err:  -10.161 
;';upy:  Occ  66, N  5038. 7857, E  4749. 6606, Elv  -4. 1440, TEMP  WK  PT 
icksight:  Occ  66, BS  Pt  1,8S  azm  98.4825, Back  circle  0.0000 
Side  Shot:  66-67, Ang-Rt  8. 3440, Zenith  92.3555, Sip  Dst  145.3800, SB  7-10 
•ide  Shot:  66-68, Ang-Rt  120.3305, Zenith  91. 1750, Sip  Dst  56.4800, RED  6  OR  9  GRA 

ide  Shot:  66-69, Ang-Rt  254. 5125, Zenith  89.5735, Sip  Dst  101. 5200, SB  7-7 

-ide  Shot:  66-70, Ang-Rt  240.4945, Zenith  90.3830, Sip  Dst  109. 4200, SB  7-12 

Side  Shot:  66-71, Ang-Rt  167.4020, Zenith  89. 3715, Sip  Dst  632. 3600, COORD  I  NATE  CH 

jte:  BS  point  chcck:2-1,  Horiz  err:  0.001,  Vert  err:  -5.817 
tore:  Pt  72, N  5266.3679, E  4100. 7700, Elv  0.0000, SPIKE  UK  PT 
Store:  Pt  73, N  6109. 8544, E  4123. 3827, Elv  0.0000,P-K  IN  AC 
Note:  BS  point  check:72-73,  Horiz  err:  0.010,  Vert  err:  0.956 
:cupy:  Occ  72, N  5266. 3679, E  4100. 7700, Elv  0.0000, SPIKE  WK  PT 
jcksight:  Occ  72, BS  Pt  73, BS  azm  1.3208, Back  circle  0.0000 
Side  Shot:  72-74, Ang-Rt  357. 5810, Zenith  91 .5530, Sip  Dst  125. 3400, MW29 
Side  Shot:  72-75, Ang-Rt  358. 0045, Zeni th  91 .2545, Sip  Dst  169. 8600, MW28 
ide  Shot:  72-76, Ang-Rt  308. 2440, Zeni th  91. 1535, Sip  Dst  177.9000,584-6 
ide  Shot:  72-77, Ang-Rt  327. 2140, Zeni th  91. 3625, Sip  Dst  156.2400, SB4-2 
Side  Shot:  72-78, Ang-Rt  322. 2130, Zenith  90. 1000, Sip  Dst  198.3000, SB4-1 
ide  Shot:  72-79, Ang-Rt  333. 0615, Zenith  90. 1950, Sip  Dst  1 19.2800,SB4-3 
ide  Shot:  72-80, Ang-Rt  316. 1915, Zeni th  90. 1020, Sip  Dst  99.5200,584-4 
side  Shot:  72-81, Ang-Rt  295 .0840, Zeni th  90. 1020, Sip  Dst  156.8400,584-5 
Side  Shot:  72-82, Ang-Rt  284. 5730, Zeni th  89. 5945, Sip  Dst  182. 5600, SB4-7 
;cupy:  Occ  73, N  6109. 8544, E  4123 .3827,E I v  0.0000, P-K  IN  AC 


I 


rJ 


Page  2 

JOB:  AIRGUARD  TIME:  07:07  DATE:  06-21-1995 

Backsight:  Occ  73, BS  Pt  72, BS  azm  181 .3208, Back  circle  0.0000 
Note:  BS  point  check:73-72,  Horiz  err;  -0.010,  Vert  err:  -0.906 
Side  Shot:  73-83, Ang-Rt  261 .2615, Zeni th  89. 1010, Sip  Dst  265.1000,SB5-3 
Side  Shot:  73-84, Ang-Rt  259. 4210, Zenith  91. 0920, Sip  Dst  243.1200,SB5-4 
Side  Shot:  73-85, Ang-Rt  256. 4720, Zenith  89. 3525, Sip  Dst  289.0600, SB5-2 
Side  Shot:  73-86, Ang-Rt  235. 5320, Zenith  91. 4730, Sip  Dst  231. 2400, MW  32 
Note:  Rt  ang  offset 

Off  Center  Shot:  Ang-Rt  260. 5250, Zeni th  90. 0510, Sip  Dst  373.0000 
Off  Center  Shot:  Offset  len  6.0000 

Side  Shot:  73-87, Ang-Rt  261 .4808, Zeni th  90. 0510, Sip  Dst  373. 0480, HW30 
Store:  Pt  3,N  6059.3472, E  5085. 4140, Elv  0.0000, SPIKE  WK  PT 
Note:  BS  point  check:3-1,  Horiz  err:  0.009,  Vert  err:  -3.506 
Occupy:  Occ  3,N  6059.3472, E  5085. 4140, Elv  0.0000, SPIKE  UK  PT 
Backsight:  Occ  3,BS  Pt  1,BS  azm  184. 3635, Back  circle  0.0000 
Side  Shot:  3-88, Ang-Rt  83. 0945, Zeni th  91. 3055, Sip  Dst  191 .4400, SB14-5 
Side  Shot:  3-89, Ang-Rt  88. 1010, Zeni th  91. 2315, Sip  Dst  192. 2600, SB14-3 
Side  Shot:  3-90, Ang-Rt  94. 3330, Zenith  91. 3010, Sip  Dst  178. 9200, SB14-2 
Side  Shot:  3-91, Ang-Rt  101 . 1330, Zeni th  90.0330, Sip  Dst  206.9800, SB14-1 
Side  Shot:  3-92, Ang-Rt  96. 3710, Zenith  89. 5305, Sip  Dst  204.4200,5814-4 
ril  /  HR  :  Inst  H  0.0000, Rod  H  0.6500 

Note:  BS  point  check:3-1,  Horiz  err:  0.004,  Vert  err;  -4.362 
Occupy:  Occ  3,N  6059.3472, E  5085 .4140,E I v  0.0000, SPIKE  WK  PT 
Backsight:  Occ  3,BS  Pt  1,6S  azm  184, 3635, Back  circle  0.0000 
Side  Shot:  3-93, Ang-Rt  97. 3630, Zeni th  90. 0035, Sip  Dst  187. 5250, HW  15 


SURVEY  BY  PYRAMID  ENGINEERS  AT  NEVADA  AIR  GUARD  FACILITY 
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Monitor  Well  Survey 

roR 

ERM  West 

«t  N«vad*  Air  K*lloniJ  Cu*rd  r«ctmy 


PYRANO)  EAfiDMit 
h  Usd  SuTHKin.  Inc. 


BASIS  OF  COORDINATES 


PYRAMID  Erigineers  fi^LcUxl  Surveyors 
330  Crampton  St.  •  Reno,  Nevada  89302 
(702)  329-2540  •  FAX  (702)  329-2768 


Thomas  J.  Gribbin,  P.L.S.,  President 
James  E.  Arden,  P.E.,  Principal 
J.  Ric  Adler,  P.E.,  Associate 
Patrick  E.  Frilchel,  P.E.,  Associate 
Melissa  J.  LIndell,  AlCP,  Associate 
MIchaelJ.  Millar,  P.L.S.,  Associate 


July  31,  1995 

File  No.  95072  RECEIVED 


ERM  West,  Inc, 

Attn:  Robin  Weesner 

5111  North  Scottsdale  Road,  Suite  108 

Scottsdale,  AZ  85230 


AUG  -  ?  1Q95 


INC. 

phoenix,  A2,  . 


RE:  Nevada  Air  National  Guard  Monitor  Well  Survey 


Dear  Ms.  Weesner: 

This  note  is  in  reference  to  your  facsimile  dated  July  25,  1995  reguarding  a  problem  with 
Point  Number  50.  I  visited  the  site  to  investigate  the  problem  and  discovered  SB7-6  was 
incorrectly  marked  as  Point  Number  50.  It  should  have  been  labeled  Point  Number  68.  The 
initial  field  crew  noted  a  porblem  reading  labels  on  the  aspliault  due  to  weathering.  I  hope 
this  will  clarify  the  data.  Please  let  me  know  if  I  can  answer  any  other  questions. 

Sincerely, 

PYRAMID  Engineers  &  Land  Surveyors,  Inc. 


Michael  J.  Miller,^. L.S. 


Associate 

MJM/lsc 


Civil  Engineering  •  Plenning  •  Land  Surveying 
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SITE  7 


70  69 

o  o  S37-7 
567-12 


A 

CP  66  ^ 

-5e- 

Q  587-6' 


PAINTED  RED  ‘6'  OR  9'  ? 


52 

O 

SB7-11 


65 

O  $87-8 


63  64 

T-10  OT-2 


59 

O  S37-1 

SB  7-2^^ 
MWX 


60  56 

CDSt;7-3QS37_9 


62 

OT-3 


67 

O  SB7-10 


S87-4 

O 


55 


51 
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FINAL 


APPENDIX  E 


CHAIN-OF-CUSTODY  RECORDS 


Semivolatiles  TCL,  SOU  OLHOl  List  (8270)  0923E 


Volatiles,  Priority  Pol lutant  <8240)  0522 


Purge  Aromatics/Halocarbons,  GO  (8010/8020)  05 


TPN,  Gasoline  Range^  Organics  (8015)  03480 


Lead  by  Flame  AA  (7420)  0255B 


fiSiB 

nmn 

£S 

H 

^a, 

ss 

mm 

in; 

m 

ni 

m 

m 

m 

mmm 

m 

E9 

M 

es 

mm 

mmm 

ni 

es 

m 

m 

mm 

BS 

HilQflHi 

ni 

maamamis 

GULF  STATES  ANALYTICAL,  INC. 
SAMPLE  RECEIPT  CHECKLIST 


pRorecT:  yr  /  f  6  .a/  A'G? 

DATE  RECEIVED;  1995  MAV  '  ^ 

DATE  SHIPPED!  fn  //2.  ^ 


DATE  SHIPPED;  6^//2. 

NUMBER  OF  KITS  RECEIVED; 


1  ^  /f 

CONTACT:  A' 7  ■  /  c?  l'‘i  ^  /IjC'C  S 

CARRIER:_  _ _ 

IQ95  HAY  13  Pl-I  1:25 

UNPACKED  STAMP:  ^ 

UNPACKED  BY:  - 


GROUPS'  /UTl 


oCpQ 


KITID 


COC 

PRESENT 


l^<y 


KTf  CHECKLIST 
CUSTODY  TAPE 


PRESENT? 


INTACT? 


COOLER  TEMP  S  OF  SAMPLE 
CONTAINERS 


c 

1,10 

B 

^'l0 

l{o 

C 

Wo 

11  o 

B 

tio 

Ao 

/  ^ 

C 

B 

SAMPLE 


INCONSISTENCIES 

PARAMETER 


INCONSISTENCY 


) 

il 

PRESERVATIVES  CHECKED  YES_ 
(Abater  only) 

PERSON  CONTACTED; _ _ 

RESOLUTION 


NO _  SEE  ABOVE  NOTES_ 

ACTION  TAKEN 


DATE: 


GSAI  EMPLOYEE 

13  n 

HNG3  HCL 


H2S04  NAOH  Wl  Na2S203 
CWatcr  Only) 


DATE; 

.  [Tz 


I^VOA 

/^OTHER 

Remaining  Samples  in  Group _ 

Pioject  Manager_ 


NEAT  OT/PRE. 

if  Cont 


IZWOA 

OTHER 


\.iS^ 


SA.  152.06/Apfil  10.  1995 


S40^50D5E^ 


S‘«Og50D32‘l 


S^D^SDa^^^ 


!  S 


&b//^  UJ(Z^sn&^ 


6C2-?«C-  =  3SC  LCFJ!  CLMAP 


'1  2'?  SC-<*' 


LFf'  rt£ST  1\C 


STCTFS  fi^^LVTIC^L  INC- 


'111  r.  sccTT'i^LE  nc  ST5  ice 


c  CCTTll.iLE 


Fi  i  i  z  1  z  C 


1155-C5ir-2 


£31C  ?CTFi.^Y 


HCCETCN 


TX  ■? 


t^D 


/ 


^  6- i^'f/ 


RrVISiOS'  04TE  4S4 


SMa*^SDD23S 


54D‘=1S00E3S 


S40950033S 


ecz-'-Ec-'iEO  llFf:  :lmfp 


'  :  3  -  r  «  C  -  ‘ 


3‘vL'  ^^FLV^IC£L  I^C. 


CTTSZfLE  RE  57E  1C£ 


eilC  =CTh>.  ,£V 


HCC  S7C> 


7  X  7  7  ■: 


^“3 


115E-CE12-2 


/  ^6^ 


/  3<9 


Xi'J.'ri-rfir 


BEVISIONOAIE  i'V 


Semivoiatiles  TCL,  SOW  OLHOI  List  (8270)  0923E 
Volatjles,  Priority  Pollutant  (6240)  0522 
Purge  Aromatics/Halocarbons,  GC  (8010/8020)  05 
TPH,  Gasoline  Range  Organics  (8015)  0548G 
Lead  by  Flame  AA  (7420)  0255B 
I  I  I  I  #  of  Containers 


V 

•0 

w 

to 

u 

(0 

a. 

0“ 

o 

o 

Other 


Oil 


Sludge 


Soi  I 


Water 


HP 


5  g 

u  ^ 


<?etir>quis^  by:  (Signature) 


[Relinquished  (Signature) 


t\)  rsi 

i*  r 


VO  cc 


Received  by:  (Signature) 


Received  by:  (Signature) 


Received  by~Laboratory:  (Signature) 

QsLr\e  ^ 


5  ^ 

r  'r  S' 

ig 


.  3 


CLIENT:, 

PROJECT: 


GULF  STATES  ANALYTICAL,  INC. 

SAMPLE  RECEIPT  CHECKLIST 

CONTACT:  _ _ 


PROJECT:  WX.  / 

DATE  RECEIVED: _ 

DATE  SHIPPED: _ 

NUMBER  OF  KITS  REC: 


CONTACT:. 

CARRIER: 


1?;5  KAY/ 15 

7)5/ 


UNPACKED  BY:  ^  •  ((1 


_  GROUPS, 

KIT  CHECKLIST 


KIT  ID 


COC 

PRESENT 


CUSTODY  TAPE 

PRESENT? 

INTACT? 

c 

mmm 

mmm 

B 

K/O 

uo 

c 

JJi 

B 

Mo 

fjt 

COOLER  TEMP  /?  OF  SAMPLE 
CONTAINERS 


INCONSISTENCIES 


PRESERVATIVES  CHECKED  YES_ 
(Water  only) 

PERSON  CONTACTED: _ 

RESOLUTION 


NO _  SEE  ABOVE  NOTES, 

ACTION  TAKEN 


DATE: 


GSAI  EMPLOYEE 


DATE: 


HN03 


EIhcl  □ 


I^VOA 

OTHER 


H2S04  NAOH  Na2S203 
(Water  Only) 


NEAT  OT/PRE. 


Remaining  Samples  in  Group _ 

Project  Manager, 


OTHER 


a  Cent. 

Mlrx. 

\ 

Total  5( 

,\1  ^ 

SA  152.06/April  lU.  1995 


s4aT6DD2aa 

i 

8409500202 


S^D'1S0DHDa 

Ill  I  111  1 1!  11  111 

l^^obin  G-  £c-csc-s3-o-’  lcfa  [lnlxp 


-y  UEST  INC 


I'll  N  SCETTSrALE  RE  Sit  1C£ 


LCFA  [LNL/tP  = 

GLLF  STATES  ANALYTICAL  INC* 
631C  KCThS^AY 


SCITTSEALE 


AZ  £  5  Z  E  C 


C  C  2  4^  C-CrirG^^^  ^ 


CLSTEN 


T  >  1  ~  :  u  c 


115E-C512-Z 


□ 


REViSIO'.  DATf 


ILQ 


■  GULF  STATES  ANALYTICAL,  INC. 
SAMPLE  RECEIPT  CHECKIJST 


CLIENT: 

PROJECT:_  ?r 

DATE  RECEIVED:  i  6  Af-j  fi; 

DATE  SHIPPED: _ 

NUMBER  OF  KITS  RECEIVED:  I 


CONTACT:_ 

CARRIER:^  _ 

\m  NAY  16  AN  II:  18 

UNPACKED  STAMP;  _ 


UNPACKED  BY; _ 

GROUP#  1 


KITID 

COC 

PRESENT 

kit  CHECKLIST 


CUSTODY  TAPE 


PRESENT? 


OBB 

MM 


INTACT? 


INCONSISTENCIES 


PRESERVATIVES  CHECKED  YES_ 
(Water  oflly) 

PERSON  CONTACTED: _ 

RESOLUTION 


NO _  SEE  ABOVE  NOTES_ 

ACTION  TAKEN 


DATE: 


COOLER  TEMP 

#  OF  SAMPLE 
CONTAINERS 

5  ""  c. 

2-7 

SAMPLE 

PARAMETER 

INCONSISTENCY 

l/!0^  r)\.  C 

GSAI  EMPLOYEE _ 

fVii 

HN03  SU  HCL 

/if 


/OyoA 

/jLOTHER 


_ DATE: 

~~k  HTh  [7. 

H2S04  LJl  NAOH  Na2S203 


NEAT 


OT/PRE. 


(Water  Only) 


VOA 

^^OTHER 


Remaining  Samples  in  Group _ 

Project  Managcr_ 


a  Cent. 

Mtrx.  I 

Zf 

1 

Total  2,^ 

S  A.  152.06/April  10,  1995 


540^4347*^13 

^^bin  UJ^C^n<^Y^  tc 


54094347S6 


CCZ-'SC-cZrC-"'  LC?:^  ri,NLiCp 


11  4 


ZkC 


1  k  SCCTT'iEALt  Sr  5TE  ICe 


CLLF  STATES  ^^4LVTIC/tL  I^C- 


£33C  Fj:Thi.>5V 


CCTTSL.aLr 


A  2  ^  5  2  :  C 


^I;L;^Tc^ 


—  d-^ole^  /  ^  /  (Od  ^  !-'* 


115S-CZ12-2 


1  ^3 


T>  ,  7  T  0  i 


Cllf  STATES  ANALVTICAE,  INC.  L _ 

S-iSO  .N'ofth«cs(  C.niral  £,•„  Sit,  |  jo  (" 

Housion,  rx  ro92.  (7IS)  (,<jo-4444  I  Dat  Fir 


CUSTODY  SEAL 


NrJT  i^'f^rnoMm 


REVISION  DATE  4'94 


ealyOrok^by 


Gl'i!  STATtS  ANAlYTlLAl,  INC. 
Northwon  Central  Dr..  Stc.  110 
■  Ho’jsion,  TX  77092.  (713)  690-4444 


CUSTOF)y  sea 


Date/Time.. 


Name/Company. 


innBi 


BaSBBSiiBn&Siin&l 


Semivolatiles  TCL^SoiL  OLHOl  List  (8270)  1201E 


Volatiles  TCL,  Solids  OLHOl  List  (8240)  1178A 


TPH,  Gasoline  Range  Organics,  SW  (8015)  0538G 


Li 

V 

_  '0 

//.  ° 


m 


3 

IB! 


HI 

■1 

■■ 

■1 

Bll 

m 

n 

H, 

■1 

H 

m 

ISBI 

BSi 

Ba 

^EE 

■1 

IB' 

Bi 

ISIS 

s 

IS 

S 

On 

VO 

X 

s 

u 

Z; 

1 

i 

u 

o 

Ov 

VO 

s 


J  a 

li.  Pi  o 
I-J  o  a 

O  s 


Relinquished  by  Sampler:  (Signature) 


^  Cv 

^  V  N* 

^  IN 

I  I 

'J  ti. 

l  \ 

C£) 

(A  in  I 

^  ro 


Relinquished  by:  (Signature) 


Date: 

-'5' 

T  ime 

Date; 

T  ime 

Date; 

T  ime 

Received  by:  (Signature) 


Received  by:  (Signature) 


Received  by  Laboratory;  (Signature^,  „ 


m  J 


O 

.,  u  O 

tfl  fl)  ^ 

«  n; 

Sv) 


GULF  STATES  ANAI.YTICAL,  INC. 
SAMPLE  RECEIPT  CHECKLIST 


CLIENT: _ 

PROJECT:_  RT./r<;  klMi 
DATE  RECEIVEiyQt;  M.^Y  I  R  tV 
DATE  SHIPPED: 

NUMBER  OF  KITS  RECEIVED; 


CONTACT:  ^\s■  r( 

CARKTER:  ^  ^ _ 

UNPACKED  sl&SSii^^V  1  8  Al  t  10^  00 _ 

UNPACKED  /  ■(„  /'  ( I 

GROUP#_  }  b 33!  B.O.#  Lo  0  (oL/‘ 


HTID 


coc 

PRESENT 


ETT  CHECKLIST 


CUSTODY  TAPE 


PRESENT? 


INTACT? 


COOLER  TEMP  #  OF  SAMPLE 

CONTAINERS 


SAMPLE 


PARAMETER  | 

t  INCONSISTENCrk' 

1  .  •  '  a  •  •  A 

'  ^  .  r  ‘  / 

•'  '  ’  ...r'  M 

4  -  7  -  V 


LL 


PRESERVATIVES  CHECKED  YES _  NO  ^  SEE  ABOVE  NOTES_ 

(Water  only) 

p  ^  ACmON  taken 

PERSON  CONTACTFU:  KlWvn  _ 

RESOLUTION  \AKjr1.\  SB 


DATE:  S  I  ^ 

-  I.S  VM/t  . 


GSAI  EMPLOYEE 

ni  1^ 

HN03  ^ 


I^HCL  □ 


H2S04  LJ  NAOH  lil 

Na2S203 

(Water  Only) 


DATE: _ 

r~rL 

3  liJ 


4_VOA 

OTHER 


VGA 

'other 


NEAT  OT/PRE, 

#  Com. 

llo_ 


Remaining  Samples  in  Group _ 

Project  Manager^ 


Total,? 


S  A  152.06/April  10.  1995 


5  **  O  ^  ,.? 


1  fi  O 


n.—  5401500160 

jT'i-'Sa’S-S  ^y/7 


^.0^1 !') 

,..;ST  INC 


T1  5-? 


^111  N  SCCTTS2ALE  i’C  3T€  iCfi 


rCcTr3::AL£ 


'  C  ! 


^  Z  <^^2-  cod-  . 

IISI-CSIS-S 


V/ 


□ 


/ 

/5a 


HEviS'ON  DAT|4'9* 


5401500111 


5<i09500l91 


':.-v  sMD'isoani 

I'di*-1332-6  0Sjnj<^5 

/€jobin  UJde.S/^^'r'  £Cc-33c-ij5o '  lcpa  clmaf  7,i3-<cc-a46(( 

.r-T'  ..SST  INC  CClf  5T«T35  ^^ALV^1C^L  INC. 

"li:  N‘  3CCTTS:flLc  FC  ST;  1C,!  53IC  PCTf-Nfl 

TCI7TS!:.iL;  A2  !  ;  2  S  C  f-CLSTCN  TX  7  ".C  4.C 

i 

! (r^'2  C-- iL^r\aS.^C:^i/^ 


coj— ^cC—SISO  LCrP  f.  LM.A? 

GCL'  ANALVTICAt.  INC* 

iSlCPCTUPY 


115S“CSi2--2 


□ 


/ 


REVISION  PATE  4'94 


£S1 


_ I 


V 

o» 


fell 
i 

o  5  w  ,  _ 


'^Sampler:  (Signature) 


Relinquished  by:  (Signature) 


Relinquished  by:  (Signature) 


Semivolatiles  TCL.Soil  0LH01  List  <8270)  1201E 


Volatiles  TCL,  Solids  OLH01  List  (82;0)  1178A 


1181 


«  01 

f  Containers 

Other 

■s 

Oil 

Sludge 

Soi  1 

Water 

in  o 

n  H 

T  ? 

o  o 

T  ?  '■ 

N  M  S 

o  o  r 

VO  « 


O  K  O 

Ji  n  u 


(j  'o 

?  I 

S  Sr" 

w  q  a 

as  £ 

JOS 

O  S  K 


4  H 

a  £  ii 

’o g- 


s:  X 


Sanfiler:  (Sisnature) 


Relinquished  bv:  (Signature) 


Relinquished  by:  (Signature) 


l‘f4'C 


Time:  Received  by:  (Signature) 


j  Date:  I  T ime:  j  Recuved  by  LaboratoniL:  (Signatu 


KITID 

coc 

PRESENT 

CUSTbD 

PRESENT? 

YTAPE 

INTACT? 

COOLER  TEMP 

#  OF  SAMPI£ 
CONTAINERS 

ijji^ 

3''=' 

1^ 

EHBI 

kMIIJH 

4- 

%0 

g— 

■■ 

c 

B 

-COOLER  B^TSTOrrCES 


INCONSISTENCIES 


SAMPLE 

PARAMETER 

INCONSISTENCY 

|1 

;  r 

1  _ 

PRESERVATIVES  CHECKED  YES_ 
(Water  only) 


NO 


PERSON  CONTACTED: 


SEE  ABOVE  NOTES_ 
TAKEN 


DATE:  ^  ^ 


25- 


RESOLUTION Sy;  .^'6'^-8-S-S  dJU  CUX  ^Utvi 


ncAT  rkVT?i7 


HN03 


iw- 

\ 

DATE:  S 

□ 

Ih2S04 

□ 

UohS 
_  * 

1  Na2S203  ^ 

1  NEAT 

(Water  Only) 


□ 


^VOA 

OTHER 


TVOA 

"’’other 


Remaining  Samples  in  Group 


Project  Manager 


OT/PRE. 


^  Cont. 

Mtrx. 

0^3 

50 

11 

VJ  Cv-. 

Totaljxf; 

r 

S.A.  t53.06/AprU  10.  1995 


sTi*''S  ANALYTICAL,  INC. 
S450  Norihtvesi  Ccninl  Di„  Stc.  110  | 
•  (713)  690  -t+M 


COST'  ODY  SEAL 


Date/Time_^/^a&/31  f  |i^  rp 

Name/Con' pany 


Date 


CULT  STATES  ANALYTICAL,  INC. 
54>0  Nctthwest  Ctntral  Di.,  Stc.  IIQ  | 
Hcunoi,,  TX  77092.  (7, (j90-<+M 


Date/Time^S 


pi  EO- 

TODY  SEAL 


Narne/Cdmpar, 


4^ 


swi 


m 


ife' 


■^■iniVa.n 


SMmsOOlSM 


SCJ-  =  5C-C350  ■  LCF#  ILKLFF 


7  1  3  -  ^  C- <i  <1  <t 


/=ST  INC 


^:ill  N  SCCTTSn/LS  PE  STt  1C£ 


CICLF  27PTES  ^^NFLVTICFL  INC- 


£31C  rC'M*AY 


ICCTTSDALE 


A2  5  5  2  3  C 


7c: ,  5\  Coofer  *2.  ^  2. 

X 

llS5-CF!2f 2 


P-CLS7CN 


\  “1^ 


REVISION  DATE  4*94 


S^D^SD01^3 


S409B00141 


SMo^sopma 


l7£t-'9535-6 


ESf'  kSST  IWC 


5/2  5 

'  y*  ^ 


CCE-'^^C-SjiO  lcf«  elmff 


713-6  =  C-<(<.J(<) 


GILF  STATES  ANALYTICAL  INC. 


vlll  fi  SCCTTSEALE  KE  STS  ICfi 


SCCTTSEALE 


A2  C  5  2  S  C 


€31C  RCTI-kAY 


HCLSTCN 


■TX  7  7  C  A  C 


6cci.3\  G>o(er  1  c/:P  Z 

'  X 

1135-CS12-2 


/ 


REVISION  DATE  4<94 


Samivolatiles  TCL.Soil  0LH01  List  <8270}  1201E 


Volatiles  TCL,  Solids  OLH01  List  (8240)  1178A 


TPH,  Gasoline  Range  Organics,  SW  (8015)  0538G 


i  of  Containers 
Other 

K  —  °ii- 

.*C  Sludge 


SOI  { 


IIS9I 


Sje 

(A  a  a 

Us  ^  2 

o  s 
O  S  ffi 


^  g-3 
4.  «  -S 

^  I  S  ^ 


Kcii«)^fshed  by  ^anpler:  (${gr>ature} 


Relinquished  by:  (Signature) 


Received  by:  (Signature) 5ij Qq 

Received  by:  (Signature)  *5 


Relinquished  by:  (Signature) 


by  Lab.ratory:  (Signature) 


Scfllivolstiles  TCL.SoU  0LH01  List  (8370)  120)E 
Volatiles  TCL,  Solids  0LH01  List  (8240)  1178A  ' 
TPH^Gasonne_RangeOrganicSjSW(80152  0538G 

I  )K”o7Tontainers 


Sludge 

"soil 


mo  'v 

it  ^ 

M  fS  S  1  O 

O  o  ^  a  O 

^0  VO  a  w  'O 

..  2  ^ 


tii 


<o  O  ^ 


S'  5 


^  i  § 


51^ 

^  Q  g 
(I,  eri  o 

3  o  g 
!=»  o 
a  S  ffi 


■p 

N 

»  u 

T  s 

c  S 

fW  u 

8. 

o  Si 


Relinquished  by  Sanfiler:  (Sigristure) 


I  A 
Ci  ^ 


Received  cy;  (SfSinature) 


Received  by  Laboratory:  (Signature) 


Semivol»til«s  TCL.Soil  0LK01  List  <32705  1201E 


Volatiles  TCL,  Solids  OLMOl  List  <8240)  1178A 


TPH,  Gasoline  Range  Organics,  SW  (8015)  05380 


O  I'  V 

m  o 
n  f-i 

S  s  <!r 

I  I  H  'O  ■§  ^ 

fS  W  3  5  o 

00  7;  *  o 

\o  ^  H  ^  U  ya 

8  \  il 


il^- 

^  3  s 

Pd  2 
U  o  <s 

a  S  ;S 


ished  by  Saroler:  (SiBr>ature) 

—  ^  ot//^ — 


Relinquished  by:  (Signature) 


shed-by:  (Signature) 


3  ^ 

I 


Received  by:  (Signaturr) 


Received  by:  (Signature) 


Rec^ved  by  Laboratory:  (Signature) 


GULF  STATES  ANALYTICAL,  INC. 
SAMPLE  RECEIPT  CHECKLIST 


CLIENT: 


PROJECT:,  Fl/f-s  '/j/h-AA/C- 


CONTACT: 

CARRIER: 


^>0 FFi  J 


DATE 
DATE  SHIPPED: 


UNPACKED  S|PAMPi,Y  PI1  fl? 


NUMBER  OF  KITS  RECEIVED: 


1 


UNPACKED  BY: 
GROUP# 


- 

I  ^  M  0,S-B.o.#  {'nOS  C 


Eir  CHECKLIST 


1  mm 

coc 

PRESENT 

CUSTbE 

PRESENT? 

YTAPE 

INTACT? 

COOLER  TEMP 

#  OF  SAMPLE 
CONTAINERS 

Vs 

BHHHnI 

j^sm 

wtmm 

c 

B 

■■ 

C 

B 

C  e  cool£R“'B=  bottl^ 


INCONSISTENCIES 


SAMPLE 

PARAMETER 

INCONSISTENCY 

S37-- 

K 

/iiAy  ^  f  (IAo/AL^ 

..   X 

PRESERVATIVES  CHECKED  YES  ^  NO _  SEE  ABOVE  NOTES _ 

(Water  only) 

ACTION  TAKEN 

PERSON  CONTACTED: _ DATE:, 

RESOLUTION 


GSAI  EMPLOYEE 
HN03 


DATE: 


□  HN03  HCL  □  H2S04  NAOH  Na2S203  NEAT  □ 


OT/PRE. 


-^VOA 

OTHER 


(Water  Only) 


^VOA 

OTHER 


Remaining  Samples  in  Group 


Project  Manager 


#  Cont. 

Mtrx. 

iM 

50 

TotalJ^Z' 

S.A.  ISa.OWApril  10.  1995 


Federal  Exprtu 


rtery .  HECiPiti)ii'6‘uuH)f  x 

*  QUL-inM^ALl  m-23S-53S5  TOLLmE.  -  :  i.'-.;  .  ‘ 

'  ?  ?  7  S  M  D  ^  M  3  MS  D  f  t  iirnil  i  m  i  ini  riTi  r  in 


:i 1 ‘1  jn  o-uu- 

•-  -v  i 


)  PWam  Print 


_ '-—i- •;  (• 

Company 

:•■  f  s  T  :  N  c 


n  ”  /-  V ''  ■  ' 

f  Your  Ph^  Number  (Viiy  ImporUni)  (Racipiant's  Name)  PiaaM  Pr 


(Racipiant'S  Name)  PiaaM  Pnnl  *  R*ap*nl'tPhon«  Number  (Vtryimc»nirv) 

' . . ■  - . (j  -  ^  1  f ^ 

Dapartmenl/Flpof  No.  j^omj^ny  ‘  OepartmcnlPloor  No. 

CLLF  ST^fr;  f  r>  «  L'^’^  :  C  ^  L  !^C. 


I  Suaat  Address 


Exact  Suaal  Addraas  (Wt  OinnolDtlivtt  lo  P.O.  BoiisorP.0. 2ifi  Co^s.) 


will  \  scrTTsc-sLw  f:  n.r-  ic?  -•  • 


.  .  6  3  1  C  5  w  T  H  U  4  -v 


State  2/P  Required 


rccT'^'CCLr 


V  J  d  •  \ 


^  ,  SUM  ziFftequiree 


SaRegpinre^eoeiAcct.  No.  *  3(1  &*  Vd  Feof^iAcd;./*©. 


Sm7C£S 

/C7>ac^  on/y  one  tK>xj 


DSLimrAf^D  SPECIAL  HANOUNG 

(Ch4icic  services  required) 


Feoe'a  Exprew  cse 


Gove’ri’ne'it 


12  ri  H0LI0AYDWVifiYi^9^r*«\ 
I— I  lSri<«cMro>) 


Received  By; 

X 


Daiarnme  Received 


OO/SLUBfs] 


ff1t'069  ((u)  'Z60U  Xi  'uoisnoH 
au  iMS  ‘  JQ  luiiWD  J»«t))i0i,i  0SJ.S 
■3NI  'IVOIIAIVK’V  S31V1S  Jno 


GULF  ST.MES  ANALYTICAL,  INC. 
5450  Nonh««!  Ccniral  Dr.,  Si<.  110 
Houiion,  TX  77092,  (713)  6904444 


Custody s 


'Hipany. 


CiJSrODY  SEAL 


Date/Time  • 


Name/Cornpany. 


mm 

mm 

B 

■■■1 

HRi 

&HI 

mam 

Ml 

■■in 

Ml 

Senivolati les  TCI.,SoU  OLH01  Li«t  (a270)  1201E 


Volatiles  TCL,  Solids  OLM01  List  <8240)  1l7aA 


TPH,  Gasoline  Range  Organics,  SU  (80)5)  0538G 


i  of  Containers 


Other 


Oil 


Sludge 


Soil 


Water 


O  r* 

in  o 
n  M 
O 
I  I 

O  O 
Ol  91 
91  9> 


u  ^ 


p 

11^- 

I 

□  o  a 

o  S  IS 


MHHmSi 


Qi  M  5  1^30 
o  or  *  o 

>0  VO  «  w  VA 

y  .  a 

jV)  5 


il§i 


0X0 
£  C  L. 

a  u.  a 


i  I  fi 

I  m  J  vT 


Time:  Received  by:  (Signature) 


retor^  (Signature) 


GULF  STATES  ANALYTICAL,  INC. 
SAMPLE  RECFJPT  CHECKLIST 


CLfENT: 

pr^Sect  '/?r  /rr^  Aji^'^A^6> 

«  ' 

DATE  RECEIVED;  199  S  HAY  20  AH  10 

DATE  SHIPPED: _ 

NUMBER  OF  KITS  RECEIVED:  / 


CONTACT:  RoLf'h 

CARRIER:  l^oi  B  iT _ 

WIPACEED  STAMP:  ii-  I  S 

U]-JPACKED  BY;  _ 


GROUP# 


KIT  ID 

COC 

PRESENT 

mi 

-  KIT  CHECKLIST 


CUSTODY  TAPE 


PRESENT? 


INTACT? 


COOLER  TEMP 

#  OF  SAMPLE 
CONTAINERS 

f 

'ZJ- 

SAMPLE 


INCONSISTENCIES 


PARAMETER 


INCONSISTENCY 


l/oa 

PRESERVATIVES  CHECKED  YES_ 
(Water  only) 

PERSON  CONTACTED; _ 

RESOLUTION _ 


NO _  SEE  ABOVE  NOTES_ 

ACTION  TAKEN 


DATE: 


DATE: 


GSAI  EMPLOYEE  _ _ _ 

Ql  HN03  !0  HCL  d  H2S04  dl  NAOH  dl  Na2SZ03  d  NEAT  d 


OT/PRE. 


S.A.  152.06/April  10,  1995 


ne<dg’a:..  , 

S  4  ms  DO  1713 

17e«f-9535-6 

r  'n.  r  Jar-u*  P, 


S4O980J17 


S^0^SaD17t 


llllilllillllllllllilllli 


l^oh<n  l^J(L&Sn4^  ^€C2-S5C-93?0'''^  LCP/S  ELNL/SP 


<73  3-6$C-<i<i<i<i 

Ifti*;  I  ft-  O-  't 


\  ERK  WEST  INC 

I  SiiMl 


GULF  STATES  ANALYTICAL  INC, 


£111  N  SCOTTSDALE  RD  STE  1C« 

A2 


621C  PCTKUAV 


C-ily 

I  SCCTTsDALE 

!  ^'0URl^•:i'niL ‘■h 

L_feOC'l 

Tq  ,  , 

TO:V. 


fit 

1155-0512-2 


"rpr...  .  j  -•  StaW  j 

S  5  2  5  0 _ 1 _ NCUSTCN  _ T  ^  0  *i  C 


> 


IFHOLP  AT  fTCEX  LCCATION.  Print  FtDEX  Addreis  Hre 

'■Vv'tT* 

C«tv  ‘-lilU' 


ItfVtMM  DATE  4/M 


■  h. 


CULf  STATES  ANALYTItAL,  INC. 
M50  Nocihmioi  CcninI  Dr.,  Su.  1 10 
Houiion,  TX  77092.  (713)  W-Mi 


Semi VO I at  lies  TCL.Soil  OLMOl  List  (8270)  1201E 


Volatiles  TCL,  Solids  OLH01  List  (8240)  1178A 


TPH,  Gasoline  Range  Organics,  SU  (8015)  0S38G 


#  of  Containers 


O  O 


I  vi 

5  a 


i  8 


a 

^  5  g 

Sol 

gsl 


Relinquished  by  Sampler:  (Signature) 


[a/ 


Reteived  by:  (Signature) 


Received  by:  (Signature) 


Rec^ved  by  Laboratory:  (Signature) 
1  .  .  ,H  )  ■  Jd ,  . 


CLIENT; 


>  f  Rm  - 


PROJECT;  fLX  /  F' fi 

1995  HAY  26  Ali  9=  06 


GULF  STATES  ANALYTICAL,  INC.  ^ 

SAMPLE  RECEIPT  CHECKLIST 

.  CONTACT:,  P>C>b^  n.  4^^^ 

CARRIER:  f  'bC'J  ^ 

— t995-HAr  2S  -All  9;  3^ - 


DATS  RECEIVED; 
DATS  SHIPPED 


I  ?s 


NUMBER  OF  KITS  RECEIVED: 


UNPACKED  STAMP: _ 

UNPAQSED  Cli-la^  oJd^ 

GKOim  J^4ZI  B.OJ  Cffd'yr 


ETT  CHECKLIST 


EXT  ID 

coc 

PRESENT 

CUSTbD 

PRESENT? 

YTAPE 

INTACT? 

COOLER  TEMP 

#  OP  SAMPLE 
CONTAINERS 

lyo 

^ts 

BBBH 

MwM 

=  NO 

KJty 

1 

B 

SI 

HH 

C 

B 

INCONSISTENCIES 


j  SAMPLE 

PARAMETER 

INCONSISTENCY 

(AuiCf^r'lS -a 

..  . . . 

LC'Ofj  .tjroVer^ 

cx-friVei'l 

ViM^ 

^0  i~l  W  U)0l‘^5  br  0  y (A 

1 

T.cf  rnr 

PRESERVATIVES  CHECKED  YES, 
(Water  only) 


PERSON  CONTACTED: 
RESOLUTION _ 


y. 


NO 


SEE  ABOVE  NOTES 


ACTION  TAKEN 


DATE: 


GSAI  employee 
HN03 


DATE; 


HN03  HCL  H2S04  NAOH  ^iDl  Na2S203^'  t^  NEAT  Ql 


7^  ^VOA 
0ii_OTHER 


H2S04  ^mINAOH 
(Water  Only) 


VOA 

"other 


OT/PRE. 


Remaining  Samples  in  Group  SX 

Project  Manager  U-^NV  ^ — .OVQ-^ _ 


#  Cont. 

Mtrx.  1 

y/ 

5<? 

Total  ^C? 

S.A.  152.06/Afn:  lO.  1995 


CUSTODY  SEAL 


S«a)  broken  by 


Oats/Time. 


Narr.e/Company 


\|  -i  ’  ''V  w  '■  hi  ^  3  Auedoioo/au^^jM 
3T7l  ■  SUJ|J79iBa 


1V3S  AQOJ  .9^5 


yytt'MO  (tltL  I60ii  xi  ‘uoisnoH 
Oil  -SIS  ■•Jai'i'MD  o{« 

ONI  ‘IYDLUt^V  S31V1S  mo 


S40■^^3^6^3 


5M09494S3a 


l^b.  n  lOeiXa  n  ^ 


C5-ccc--=33Ci^''  LCP^  rCM^ 


Tn-6eC-<i- 


f.•’^  WEST  I^C 


GIL’'  STATES  A^^LVTIC>.L  INC. 


'Slli  N  5CCTTSCALS  PL  ST=  1C£ 


SCCTTSLALE 


A2  £  S  2  S  C 


:-31C  'CTPtAY 


l-CLST!;^ 


TX  7  7  C  A 


ioci  •  3|  ^  C£>(L 

■  11SS-C512-2 


I 


iPm 

I'ii 


REVISION  CATE  4.^ 


7  '<S'<3«:rst- 


o  »  ■*  *  .J*. .  . !..  ..i7?.i 


S/z^/iy 


54_c‘^i2':,aiji _ 

17i«)-=^  3S-6 


I -N 


S'--"  ■.•EST  INC 


6C2-‘5«C-S3S0''  LCFP  tLNLAF 


lE-f  SC-«,A 


GLLF  STA"f6£  ANALYTICAL  INC. 


Sill  \  SCCTTSEALE  PC  ST5  1C£_ _ _ _  tilC  PCTHWAV 


SCCTT5LALE 


A2  .  !  5  2  ;  C 


e c c  1  ."S'  Coo \e/  oi  ^ 


1155-0512-2 


1  S'T 


PCLSTCN 


III 


'X  7  ~  C  A 


BtVISION  CAT!  l/»4 


'  >9 


GULF  STATES  ANALYTICAL,  INC 


ADDITIONAL 


SAMPLE 


PARAMETER 


INCONSISTENCY 


Request  for  Analysis 

_ Cl. 

_ _ 

_  -  - 

•rj 

_ _ 

|IW 

Z- 

Semi  volatiles  TCL,  SOU  0LH31  Lists;il.^270>vQ?2iE 

ft  ‘A  V 

ss 

1^ 

Volatiles,  Priority  Pollutant  (a24cS00522 

Purge  Aronatics/Halocarbons,  CC  (8010/4i^)!  OS 

^5< 

SSS 

ss 

TPH, 

GasoUn*  Range  Organics  <&015)  054&£k 

pss 

BS 

Lead  by  Flame  AA  (7*20)  0255B  >ik 

BSSI 

iS5 

JGULF  STATES  AI'fALYTICAL.  INC. 

6310  Rothway 

Houston,  TX  77040,  C713)  690-4444,  FAX  (713)  690-5646 

Conpany:  Phone  No:  602-990-9350 

ERH-Weat,  Inc.  ....... 

Fax  No:  602-990-0107 

Reports  Sent  To:  Project  Location: 

Mb.  Robin  Weeisner 

« 

of  Containers 

B 

s 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

•  c 

:  n 

s 

Other 

■ 

■1 

Oil 

H 

Sludge 

Soil 

Water 

R 

m 

Rl 

wm 

Rl 

Rl 

Rl 

Rl 

Rl 

Rl 

Rl 

Rl 

Rl 

Rl 

Is 

*  O 
u  vO 

s  1 

/? 
*  4^  V 

t. 

9 

S 

01  1 

Vi  [t 

'^k! 

o  si  1; 

M  s  M 

si 

a  *  «  Ci 

sy  ^ 
tA  U  V 

Is  6-S 

Sampling 

M 

1 

£' 

vD 

fO 

•iT' 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

it 

«y 

<0 

O 

vn 

ur 

'IN 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1. 

1  ^ 

Vi 

s 

-Xj 

1 

u 

FIELDSAMPLEID  " 

as 

1 

lT 

VJ 

o 

cC 

\ 

vA 

0" 

( 

O' 

3 

<x 

1 

IT' 

(T 

1 

jT 

— « 

£ 

tn 

r> 

( 

o* 

\ 

.  O 

<r 

3 

C 

1 

iT' 

tT 

1 

o 

rr 

3 

2: 

VO 

QO 

C^ 

0 

r>J 

«n 

pH 

i 

i 

luished  by  S^l 

i 

(Signature) 

Bi^Si 

Time; 

<^C) 

Received  by:  (Signature) 

Relinquished  by:  (Signature) 

m 

m 

Received  by;  (Signature) 

Relinquished  by:  (Sigruture) 

Date: 

iv^ 

Time; 

-fl:n 

Received  by  Laboratory:  (Signature) 

33.—  —  _ 

Remarks:  Requested  Turnaround:  Special  Detection  Limits:  QC  Package 

Sa.les  Order  /15766 


\1SW-  /vte7-?9<-s 


Semi volatiles  TCL,  SOU  OLHQl  List  (8270)  0923E 


Volatiles,  Priority  Pollutant  (8240)  0522 


Purge  Aromatics/Halocarbons,  GC  (8010/8020)  05 


TPM,  Gasoline  Range  Organics  (8015)  0548G 


’  Flame  AA  (7420)  0255B 


linquished  by:  (Signature) 


iRclinquished  by:  (Signature) 


Received  by:  (Signature) 
Received  by:  (Signature) 


DAIB  RECEIVED:, 
DATE  SHIPPED: 


GULF  SI  ATES  ANALYHCAL,  INC.  ^  ^ 

SAMPLE  RECEIPT  CHECKUST 

«-iTPNT:  -lOtS"!' _  CONTACT;  ■  £ cb  1  O  g_  (j <; ^ (■ 

PROJECT;^  /  f^S  CARRIER:  ^  ^  A  t  :)(  _ 

1995  HAY  27  AHH09  miPACSEplSSy^  27  All  1|:  39 

^  _ UNPAGED  VyO^lP C,a.  La  O'^^lU-c^ 


UNPACKED ISSyilA^  27  All  W'  39 _ 

UNPACKED  YStC^d? C^a.  Ca 


NUMBER  OF  KTIS  RECEIVED;. 


Kir  13. 


-i(^i 


^S1 


_ _  GROUP#, 

ETTCHECKUST 


CUSTODY  TAPE 


''|<i 


#  OF  SAMPLE 
com^N^ 


irwi*  V  I 


^  c_ . 


INCONSISTENCIES 


SAMPLE 


PARAMETER 


PTMO'  3  /  -  ^  1  C  -p  -f 


561T-I 


S  B1 1  -  i 


I'oiq 


DiBa’I  hc\v^  '^v_  CO  C 


::  5/3 //9'5- 


preservatives  CHECKED  YES  NO _  SEE  ABOVE  NOTES. 

(Water  only) 

ACTION  TAKEN 

PERSON  CONTACTED;  !\f  t  A/x'yn  a  ^ _ _ 

RESOLUTION  SB 


DATE: 


avUXJLu^^  4<i^OfurAi',A.rh  .  M  XnCT)  ( p.ccL*j.<::^  LTg^v- 

(TK-Ci^y.  i^^Sl-qs-Z  cu^^^stL-fiCUA  c>v- K  vJ-'2.4-‘ls--x  .  -pjju^.  ^,c>[epU) 

GSAI  EMPLOYEE  UVA^NAn,  ^ _ DATE:  S  [3  i  'n2>D5zs-q5- 1  . 


SAI  EMPLOYEE  UvA^NAn,  j1i'oC<^ _ DATE:  S  |3 A 

Yb  \U  ra 

^HN03  1>JHCL  UiH2S04  LJ  NAOH  UJ  Na2S203  NEAT  U  OT/PRE. 


(Water  Only) 


:^.20THER 


'2^V0A 

OTHER 


#  Cont.  Mtrx. 


Reoamiog  Samples  in  Group 


Project  Manager 


Total_C= 


S.A.  IS2,06/April  10.  1995 


IfsC 


ijMQ‘=m3MflMM 

-6 


!!!i 


£C^-*3SC-^  3^C-‘  LCF# 


CLLF  STieTfS  PhAiyilCf^l  1-NC. 


.  Ill  \  SCjTTSr&LE  “i:  STE  ICd 


SCCTT^r/SLE 

=  cci .31 


i  5  2  5  C 


S’iC  =CT.^•V^•V 


t'CLStCh 


T)(  7  “7  C  <t 


a  »^3 


11E':-C=12-Z 


i|| 


REVISION  DAU  494 


R£CIP!£NrS 

'  QUESTmS7CALLm-?r  -- 

121V 

:vJ>a€  ne^Wao 


o  9  .9 


3  “...a  /?,...%• 


1 


-7  gu—  " 5 'S  a 


Hill 


tcz-'!'  Lt*f  ttM-t’ 


y  ■ 


:  (“  ■■  c  5 1  1 1'  C 


:CCTTS2iLE  PI  ^1-  . 


'CCTT'.rALE 

icci .3< 


P2 


.1  4^ 


ctL?  n.;y  p^‘>■''^’'>'■ 

KllC  -CTV'V'aV'^-  ■  ..,.^ — - — — 

hCCSTl'-  , 

/ 


115E-C' 12- 2 


Pi 


revision  date  4/94 


540*^34655 


S409434QS5 


_ _ _ 


HMIIII 


S'-:D'i!s;’'-;ass 

l-!<i-9535-5  _ _ _ _  _ _ 

M5\j\/^a  V\6.UW\oo  ecs-g'jc-^jsc’  lcfp  CLMfF 

.  .  *  t 

<■ 

^^^ST  itiC  GULF  STATES  A^fLVTIC^l.  1^C. 

'111  K  5CCTTSEALE  SC  STS  1C£  _ _  ESIC  SCTFi^AV  _ 

i  ■  "  ;  jT  • 

ECCTTS^ALS  _  _AZ  ^  J  ,f _ S_  J___ FCl^ST^Ch 

£.:ci.3l  3^3 


j'  >  1  1  7  c  t,  c  ,  n 


115S'C512-2 


/ 


R£Vi&iOW  DATE  4.94 


i 


Semi  volatiles  TCL.Soil  0LH01  List  (8270)  1201E 


Volatiles  TCL,  Solids  OLM01  List  (8240)  I178A 


TPH,  Gasoline  Range  Organics,  SU  (8015)  05380 


mtmstsaissfi 


Rchnquimed  by:  Signature) 


c  1?  gulf  states  analytical,  INC.  ^  i::;; 

SAMPLE  RECEEET  CHECKLIST 

CLIENT;.  i?,m  -  ,  CONTACT;  T\Cjb)n  C  e.T/?  (  /- 

PROJECT;  £.X  /  Ffi  ^  _  CAI«UER:_fjeci  g>j  _ _ 

1995  HAY  $6  AH  9=  06  ™  ^  ah  y:  34 

date  RECEIVED: _ UNPACKED  STAMP: _ _ _ 

DATE  SHIPPED;.  5/3^  /  ?5^ _  UNPACKED 

MTnupBp  nn  grrc  ppfTJrvBn;  .2-^ _  GROUP#  I  B.OJ  S~ 

1#I'P  JfiX 


NUMBER  OF  KITS  RECEIVED:. 


Eirn> 

<»c  1 

PRESENT 

<20-0 

\ 

!o4 

\ 

Its 

kit  CHECKLIST 


CUSTODY  TAPE 


PRESENT? 


c 


INTACT? 


#  OF  SAMPLE 
CONTAINERS 


ol^O 

Ll. 

11^ 

INCONSISTENCIES 


PARAMETER 


zc)^pf\T 

PRESERVATIVES  CHECKED  YES  ■  1 

(Water  only) 

PERSON  CONT  ACTED; _ 

RESOLUTION _ 


INCONSISTENCY 


goosey-  (xrrtVerl 

3c>V^  W 

Pti  ^ _ dyo^e  In  nP  ' 


NO _  SEE  ABOVE  NOTES. 

ACTION  TAKEN 


DATE: 


GSAI  EMPLOYEE 


DATE: 


HN03 


>  ij^HCL  □ 

VOA 


H2S04  ^wINAOH  N22S203 
(Water  Only) 


NEAT  S*Jl0T/PRE. 

ll  ff  Cont. 


0:i_OTHER 

Remaining  Samples  in  Group  SX 

Project  Manager.^;^;^ 


VOA 

'other 


.L,&VC 


Mtrx. 

5(9 


Total 


S.A.  l52.06;A#)rii  10,  1995 


‘  HA ’ll  J 

S4094J4ax 


‘is'PK  S4D‘’'t2‘!311  I  I 

'  snm-s  HitMi'd’xss -sanniji^uK  ''it  '-  I  II  I  I 

5^  i7fi<»-9S3S-6  ‘  H  I  II  I  _  I 

i-T^ok  U}etsvuii  V  i6C2-?99C-S35(^  LCFA  tLNLAP 

Oesiir.nvr:  =  .  ,■  \r.  ■ 


f?134f  SC-ii 

-cV! 


Er*'  WEST  INC 


Ad^rcsi- 


i  Elll  N  SCOTTSDALE  BE  STE  ICE _ 

Cily  '  .  » 

SCCTTSCALE  _  A 2  |  E  5  2  S  0 

'•‘C'JRlHTiHSAl  >'<•  4.  ■  i- w  *3:  or  inv^iu . 

€CC1,'31  Cooler  S  Ql 


GULF  STATES  ANALYTICAL  INC- 

S^'C-c!  ^nu:a.«f  <’»'.f  Cj-'i- »!  Tr'-’W  /;•  ^.C  Botti  OfPO  iii  Ca:ci } 

6 2 1C  Ri:Th>AY 

. stale  ■■ 

FCLSTCN _ TX  I  7  T  C  <t 

Ij,.  I  If  hold  A'  flDiX  LOCiJiOII.  Pnm  fBDSXUeiess  Hvt 


Ij,.  i  If  hold  A 
^  S;-»i 


sr.7;  cvr 

iC'ieCk  t.r  »  i.;i»a 


Oi'»'n;pr  ' 


iA  -■  ■  *’ 

':IIj  lift'  '  _.  'i'j’ '  .  •  '.■■ 


7  ^•\'ice 


[  r.-  ..  . 


C  -.ijf  D  C’.. 


!  •:•  [j  p’cWi/ivA 


ISco'^y^y  T’Mo-Ooy  i  .^'.f***  •*•»•  C.  • 


:  ,v.' 


vt-d  PrO£>  ETiC'i'yes 


:  KVISiONOAUtW 


rODY  SEAL 


Date/Time. 


N5..ne/Company _ £  V 


AUedUJOO/QLUBM 


nv3S  AQOisro 


^W"'0C9  ffU)  *Z6Cii  XI  *uo«noH 

on  ais  -iQ  |'U)UJ3  ’ta«i);jo^ 

■3NI  'IVDLUlVKiV  SllViS  J7nO 


Aq  ushojQ  leas 


GULF  STATES  ANALVTICAL,  INC. 

ADDITIONAL 

INCONSISTENCIES 


SAMPLE  PARAMETER 


INCONSISTENCY 


_  Project  Manager 

S.A.  152.05 


Validated  By 
10/92 


Semi VO I at! I ••  TCL,  SOU  0LM01  List  (8270)  0923E 


Volatiles,  Priority  Pollutant  (82^0)  0522 


Purge  Aromatics/Halocarbons,  GC  (8010/8020)  05 


TPH,  Gasoline  Range  Organics  (8015)  0548G 


Lead  by  Flame  AA  (7420)  02S5B 


a  of  containers  ^ 


Other 


Oil 


Sludge 


Soi  I 


Water 


f. 


9^  O 

I  I 

o  o 

<P» 

9s  9s 

I  I 

N  fS 


0X0 

JC  «  u 

^  (i.  & 


VO  q  a 
04  Q 


e 

r  ••  s 

■a  *- 


f>J  A  N  rj  fs) 


^  ^  ^  ^  ^ 


a  \L  So  ^ 
S  S  ^ 

"i  ^  A 

s;S  ^  (N 

:®03  ^  A 

I  ^  ^  I 

I  c  <  ^ 


’ 

-j  |j  r1 

<  l'  (  '  I 

i 

??|§  s 


o  ^  fo 


Received  by:  (Signature) 


R^inquished  by:  (Signature) 


Date:  |  Time:  Received  by:  (Signature) 


Relinquished  by;  (Signature) 


Received  by  laboratory^^Signature) 


emarks:  Requested  Turnaround:  Special  Detection  Limits:  fiC  Package: 

sale,  order  #15766  -KOWtMr^^ 

T/hTT _ _ 


CUEMT:. 


FSOJECTi. 


.  ^  R-'NvWv'O  \r 


GULF  STATES  AKALYIIGAL,  JHC, 
SAMHE  RECEIPT  CHECEIlSr 


CX3NTACr;. 


CARRIER:. 


DATS  R^yi^lVlPP:  ^  ^  AM  8-  ^7 

DAIS  SHIPPED: _ 7  ^  \  ^  ^ 


NUMBER  OF  OTS  RECSIVBD:. 


•  nrcBEcmsT 


CDSIODYTAIE 


UNPACKED  STAMriPPS  Jl.'l.  i  ^  PM  9:  ( 

UNPACKED  Blft  _ 

GROIlEf"^r^  ^  ^  B.OJ  Vo  7 

7  ' 


#OF  SAMPLE 
CONTAINERS 


PRESERVATIVES  CHECKED  YES_ 
(Wttcr  only) 

PERSON  CONTACTED: _ 

RESOLUTION _ 


SEE  ABOVE  NOTES 


ACnON  TAKEN 


DATE: 


OSAI  EMPLOYEE 


DATE:. 


HN03 


H^bclQ 


5.2_voa 

OTHER 


Remaining  Samples  in  Group 


H2S04  ^iJINAOH  SiJNa2S203 
(Water  Only) 


VOA 

"other 


Project  Manager. 


S.A.  9SZ.06/Arnl  10, 199S 


Dia'JBTMDOS  . 


ai.*sa7«oo3 


ir  17-7003-9 


I'.ULF  STrtTtS  analytical  INC 


CJIO  kGT-.<AY 


I  HIM  INI  HIM 

D/h'tP  ^c77^  713-690-44<»4!^ 

JLF  STrtTLS  analytical  INC  &V i-'f  5'7>f-rtr3  /^crJ 

ilO  kGT.^..AY  . .  /^TTi^/V 

Tx  7  7  0  ^0  Ty. 


1-1  CO  ST  IJ.s 


7  ?  0  A  0 


Swnivolatll**  TCL,  SOU  0LH01  LUt  (6270  )  0923E 


VolatilM,  Priority  Pollutant  (8240)  0522 


fi'irsa  Aroma.tict/Halocarbona,  CC  (8010/8020)  05 


TPH,  Gaaolina  Ranga  Organics  (8015)  0SA8Q 


'  Flame  AA  (7420)  0255B 


#  of  Containers 


InsEa 


i  i 

§  I 

o 


other 


Oil 


Sludge 


Soi  I 


Uater' 


o 

u>  o 

f«»  H 

A  O 

I  I 

o  o 

I  I 


iPp 

I  ^ 


’T  M 

(j  a 

^  ^  ^  ^  b 

^  ^  ^  (5, 

'  *  l'  \  >1.  '  I 

^  ^  ^  Ij  w 

>  ^  J  ^  ^  ^ 


O-i 

-J 

o 


O  v-i  C'l 


>0 

s  :i!;  « 


R^inqulshed  by:  (Signature) 


Received  by:  (Signature) 


Date:  I  Time:  I  Received  by;  (Signature) 


Relinquished  by:  (signature) 


SAMH£  BECEIfT  CHECEXIST 


’Rj^vvi 


mPMTi  ^  tv^^-X\JV  V(^ _ ; 

FROJECTi^  UMj 

DATB BBrprvEDj  i?95  JUL  I  ij  AH  &  ^7 

nAlBfimPPBDi  7  -T^  ^ 

NOMBBROFKnSRECBrVBD: _ \ _ 


CONTACT; 
CARRIER: 
UNPACKED  ST/ 
UNPACKED  BYi; 

GROUEl’  !  L  * 


'  EETCHECEIlFr 


PRESENT? 


#  OF SAMPLE 
OONTAINBRS 


SAMPLE 


PAKAMBIER 


INOONSISIBNCY 


PRESERVATIVES  CHECKED  YES_ 

NO  SEE  *\BOVE  NOTES 

(Water  only) 

ACTION  TAKEN 

PERSON  CONTACIED: 

RESOLUTION 

OSAI  EMPLOYEE 


t^HCL  Cil 


•will  H 


DATE: 


HN03  ^^HCL  >»JlH2S04  NAOH  SwJ  Na2S203 

(Water  Only) 


7-«M  OTHER 


Remaining  Samples  in  Group  / 

Project  Manager 


UJInhat  '-mJIot/pre. 

#  Cont.  ]  Mine. 

VOA  ^  - 


\r^  jT^ 


SA.  IS2.06/A(>nl  n.  199S 


USt  JHIS  A'itFia  fDii  S*ilPtl(NJS  TH(  COsTiK{KIM  iH-'  «  *:»•  'V 

t/if  7«f  A«»»'4W{i  fOKS-'iipyikis  70t'uif>Cf‘'Cx''AKi'4.i  vrs  us.  iOattOMS 


QUESTIONS?  CALL  800-23$‘$3x^  TOLL  FSEE. 


PACKAGl  UJj 

'  ;  u  CKING  m/hiH 

A.  X  •  «  3  7  '4  Q  0  2 


UJiti^djLHUUd 
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APPENDIX  F 


LOCATIONS  OF  REPOSITORIES  OF 
ANALYTICAL  DATA  AND  QUALITY 
ASSURANCE! QUALITY  CONTROL 
EVALUATION  RESULTS 


APPENDIX  F 


Copies  of  the  original  laboratory  data  and  ERM's  data  validation  reports  are  available  for 
public  examination  at  three  storage  repositories.  The  repository  location,  address,  and 
appropriate  contact  persons  are  listed  below: 


Repository  Location 

Address 

Contact  Person, 

Phone  Number,  and 
Facsimile  Number 

Nevada  Air  National  Guard 
Base,  Reno,  Nevada 

1776  National  Guard  Way 
Reno,  Nevada  89502-4494 

Major  John  Peck 

Phone:  702-788-4503 
Facsimile:  702-788-4797 

Nevada  Department  of 
Conservation  and  National 
Resources,  Division  of 
Environmental  Protection 

Capitol  Complex 

Carson  City,  Nevada  89710 

Mr.  Arthur  G.  Gravenstein 
Phone:  702-687-4670 
(Extension  3032) 

Facsimile:  702-885-0868 

Air  National  Guard 
/CEVR/HQ 

Building  R-47 

3500  Fetchet  Avenue 
Andrews  Air  Force  Base, 
Maryland  20762 

Mr.  Michael  Frey 

Phone:  301-836-8903 
Facsimile:  301-836-8121 

FINAL 


APPENDIX  G 


INVESTIGATION  DERIVED 
MANAGEMENT 


WASTE 


FINAL 


_ TABLE  G-1 

Investigation  Derived  Waste  Recommendations  -  Soil  Matrix 
152nd  Tactical  Reconnaissance  Group,  NVANG,  Reno,  Nevada 


PID  =  Photoionization  Detector 
TPH  =  Total  Petroleum  Hydrocarbons 
mg/kg  =  milligrams  per  kilogram 
ppm  =  parts  per  million 


FINAL 


_ TABLE  G-2 

Investigation  Derived  Waste  Recommendations  -  Water  Matrix 

152nd  Tactical  Reconnaissance  Group,  NVANG,  Reno,  Nevada 


Well  Location  Waste  Type 


Reconvuendation 


Discharee  to  Sanitary  Sewer 


Discharge  to  Sanitary  Sewer 


Discharge  to  Sanitary  Sewer 


Discharge  to  Sanitary  Sewer 


Trichloroethylene  and  benzene  concentration: 
exceed  MCLs 


Benzene  concentraitons  exceed  MCLs 


Benzene  concentrations  exceed  MCLs 


Benzene  and  bis(2-ethylhexl)phthnlate 
concentrations  exceed  MCLs 


Benzene  and  bis(2-ethylhexl)phthalatG 
concentrations  exceed  MCLs 


Benzene,  bis(2-ethylhexl)phthalate,  and 
toluene  concentrations  exceed  MCLs 


*  =  Off-site  fransporl  and  tteatment.  Recommend  bu!k  shipment  option.  Romic  can  transfer  ■-ontents  of  existing  drums  into 
one  tank  for  transport. 

MCI '  =  maximum  contaminant  levels 


